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CLASSIFICATION, DIAGNOSIS AND PROGNOSIS OF 
ACUTE MYELOID LEUKEMIA BY GENE EXPRESSION PROFILING. 

TECHNICAL FIELD 

[0001] The present invention is in the field of medicine. The invention relates in 
particular to methods of genetic analysis for the classification, diagnosis and prognosis of acute 
myeloid leukemia. Also, the invention relates to nucleic acid expression profiles as obtained 
from cells of AML patients, which profiles by similarity group into a plurality of distinct and 
defined clusters that characterize different classes of AML. The invention relates to the use of 
such expression profiles and compositions in diagnosis and therapy of AML and specifically in 
the prediction of prognostically important AML classes. 

[0002] The invention further relates to methods for the diagnosis of AML and for the 
determination of the prognosis of a subject affected by AML and to kits of parts comprising sets 
of nucleic acid probes suitable for performing methods of the invention either by means of 
genomics or proteomics. 

BACKGROUND OF THE INVENTION 

[0003] Acute myeloid leukemia (AML) is a collection of neoplasms with 
heterogeneous pathophysiology, genetics and prognosis. Based on cytogenetics and molecular 
analysis, AML patients are presently classified into groups or subsets of AML with markedly 
contrasting prognosis. For instance, the genetic translocations inv(16), t(8;21) and t(15;17) 
characterize AML with a relatively favourable favorable p rognosis, whereas the cytogenetically 
bad-risk leukemia's include patients with abnormalities involving llq23, loss of 5(q) or 7(q), 
t(6;9) and t(9;22) (Lowenberg et al, 1 999). 

[0004] The most common molecular abnormality in AML is the internal tandem 
duplication (ITD) in the fms-like tyrosine kinase-3 gene (FLT3), a hematopoietic growth factor 
receptor (Levis & Small, 2003). FLT3 ITD mutations confer a bad prognosis to AML patients 
(Levis & Small, 2003). AML patients with mutations in the transcription factor cEBPa have 
been associated with good outcome (Preudhomme et al, 2002; van Waalwijk van 
Doorn-Khosrovani et al, 2003), while elevated expression of the transcription factor EVI1 
predicts for notoriously poor survival (van Waalwijk van Doorn-Khosrovani et al, 2003). These 
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examples of novel molecular prognostic markers underscore the importance of an extension of 
molecular analyses in AML. 

[0005] Approximately thirty percent of all patients with acute myeloid leukemia 
(AML) are currently classified based on specific abnormal karyotypes in groups with either good 
or bad prognosis. The remaining seventy percent of patients, however, are not classifiable 
because of the lack of cytogenetic markers. 

[0006] One of the aims of the present invention is to provide more accurate risk 
assessment tools for the diagnosis of AML. It is another aim to classify AML patients in which 
specific abnormal karyotypes have not been found and to distinguish these groups not only from 
the molecularly well-defined AML classes, but also to define prognostic subgroups within these 
unclassified AML types. The presence of additional prognostic classes in AML, not 
recognizable with currently available methods, may provide important insights into their 
pathophysiology. Therefore, it is an aim of the present invention to provide a more complete 
way of prognostication to patients with AML. 

SUMMARY OF THE INVENTION 

[0007] The present invention is based on the discovery that unique correlations within 
gene expression profiles and also with cytogenetic aberrations can be recognized with high 
accuracy within a representative cohort of AML patients. It has for in s tance has, for instance, 
been found that gene expression profiles obtained from a large number of AML patients can be 
clustered according to similarity. This enables the recognition of distinct classes of AML with 
similar expression profiles characterising characterizing such a class. It was thus found that 
AML could be classified into distinct subclasses, each subclass being charact e rised 
characterized by a specific clustering of gene expression profiles. Furth e r Further, it was found 
that truly discriminative genes for most of these classes or clusters could be identified, a cluster 
for instanc e cluster, for instance, being characterized therein that the expression of multiple 
genes is up-regulated or down-regulated in that cluster whereas their expression in another 
cluster is unaffected. 

[0008] Based on these findings, the present invention now provides in a first aspect a 
method for producing a classification scheme for AML comprising the steps of: 

[0009] a) providing a plurality of reference samples,— said— the reference 
samples comprising cell samples from a plurality of reference subjects affected by AML; 
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[0010] b) providing reference profiles by establishing a gene expression 
profile for each of-said- the reference samples individually; 

[0011] c) clustering— said— the individual reference profiles according to 
similarity, and 

[0012] d) assigning an AML class to each cluster. 
[0013] In a preferred embodiment of such a method, the clustering of reference profiles 
is performed based on the information of genes that are differentially expr e ssed differentially 
expressed between profiles, and in an even more preferred embodiment of such a method, the 
clustering of-said- the reference profiles is performed on the basis of the information of the genes 
o f table Table L still more preferably of the genes of-tabte- Table 2, which tables are provided 
hereinbelow. 

[0014] In a further aspect, the present invention provides a method for classifying the 
AML of an AML affected AML-affected subject, comprising the steps of: 

[0015] a) providing a classification scheme for AML by producing such a 
scheme according to the method of any one of claims 1-3; 

[0016] b) providing a subject profile by establishing a gene expression profile 
for-said- the subj ect ; 

[0017] c) clustering the subject profile together with the reference profiles; 

[0018] d) determining in-said- the scheme the clustered position o f said the 
subject profile among the reference profiles, and 

[0019] e) assigning to s aid the AML of-said- the subject the AML class that 
corresponds to-said- the clustered position in case-said- the subject profile is within any 
cluster of reference profiles, or assigning to-said- the AML of-said- the subject a new 
AML class. 

[0020] In yet a further aspect, the present invention provides a method for diagnosing 
AML in an AML affected AML-affected subject comprising: 

[0021] a) producing a classification scheme for AML according to a method 
of the invention; 

[0022] b) defining cluster-specific genes for each cluster by selecting those 
genes of which the expression level characterizes the clustered position of the 
corresponding AML class among the various AML classes within-said- the scheme; 
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[0023] c) determining the level of expression of a sufficient number o f said 
clust e r specific the cluster-specific genes in an AML affected AML-affected subject; 

[0024] d) establishing whether the level of expression o f said the 
cluster-specific genes in-said - the subject shares sufficient similarity to the level of 
expression that characterizes an individual AML class to thereby determine the presence 
of AML corresponding to-said- the class in-said- the subject. 

[0025] In one embodiment of such a method for diagnosing AML, said the 
cluster-specific genes may comprise all genes comprised in-said- the g ene expression profile. In 
a preferred embodiment of such a method,-said- the cluster-specific genes comprise a set of 1 to 
3000 genes of the genes of-4abk- Table 1 , more preferably 1 to 600 genes of the genes o f tabl e 
Table 1, still more preferably 1 to 50 genes of the genes of-4abte- Table 1. In an even more 
preferred embodiment-said - the cluster-specific genes comprise a set of 1 to 600 genes of the 
genes o f tabl e Table 2, still more preferably 1 to 50 genes of the genes of-fcable- Table 2, and 
even more preferably 1 to 25 genes of the genes of-4abte- Table 2. Most preferred in such a 
method is the use of the differentially expressed differentially expressed g enes as shown in 
Table- Table 3 for the diagnosis of a specific AML class in a subject. 

[0026] In yet another aspect, the present invention provides a method of determining 
the prognosis for an AML affected AML-affected subject, -said- the method comprising the steps 
of: 

[0027] a) providing a classification scheme for AML by producing such a 
scheme according to a method of the invention; 

[0028] b) determining the prognosis for each AML class in-said- the scheme 
based on clinical records for the AML subjects comprised in-said- the class; 

[0029] c) establishing the AML class of an AML affected AML-affected 
subject by diagnosing and/or classifying AML in-said- the subject according to a method 
of the invention, and 

[0030] d) assigning to-said- the subject the prognosis corresponding to the 
established AML class o f said AML affected the AML-affected subject. 
[0031] The present invention further provides a classification scheme for AML, said 
the scheme comprising a plurality of distinct AML classes that are differentiated on the basis of 
similarity clustering of gene expression profiles obtained from a plurality of reference subjects 
affected by AML. 
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[0032] Sakl- The classification scheme is for instanc e is, for instance, obtainable by a 
method of the invention for producing such a scheme. Preferably,-said- the classification scheme 
is obtained by a method involving K-means clustering of gene expression profiles based on, for 
instance, gene chip array-acquired values for hybridization intensities for each gene, such as for 
in s tance as, for instance, those obtainable by using an Affymetrix gene chip. 

[0033] Analysis of gene expression profiles obtained by using such gene chips 
preferably involves log 2 transformation of all intensity values in order to detect subtle 
modulations between the various genes. For each gene the geometric mean-fee^- (i.e., the mean 
expression value determined for all individual genes in all profiles to be analysed) analyzed) is 
calculated. Deviation from this geometric mean is termed differential expression. Genes that are 
expressed at values allowing assignment of being diff e rentially e xpr e ss e d differentially * 
expressed are used for hierarchical clustering. Subsequently the gene signatures (characteristic 
expression profiles) of all samples/patients are compared with each other by means of a Pearson 
correlation coefficient analysis showing the (pathway) resemblance within clinical distinct 
groups of the total patient population. 

[0034] The present invention further provides genes that are modulated (up- and 
down-regulated) in AML compared to the geometric mean calculated from all patients. Such 
genes and the proteins they encode are useful for diagnostic and prognostic purposes, and may 
also be used as targets for screening therapeutic compounds that modulate AML, such as 
antibodies. The methods of detecting nucleic acids of the invention or their encoded proteins can 
be used for a number of purposes. Examples include early detection of AML, monitoring and 
early detection of relapse following treatment of AML, monitoring response to therapy of AML, 
determining prognosis of AML, directing therapy of AML, selecting patients for postoperative 
chemotherapy or radiation therapy, selecting therapy, determining tumor prognosis, treatment, or 
response to treatment, and early detection of precancerous condition. Other aspects of the 
invention will become apparent to the skilled artisan by the following description of the 
invention. 

[0035] In one aspect, the present invention provides a method of detecting an 
AML-associated transcript in one or more cells from a patient, the method comprising contacting 
a biological sample from the patient with a polynucleotide, such as an oligonucleotide, that 
selectively hybridizes to a sequence at least 80% identical to a sequence of a gene as shown in 
Tables 1 or 2. In one embodiment, the polynucleotide selectively hybridizes to a sequence at 
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least 95% identical to a sequence of a gene as shown in Tables 1 or 2. In another embodiment, 
the polynucleotide comprises a sequence of a gene as shown in Tables 1 or 2. 

[0036] In one embodiment, the biological sample used in such methods of detection is 
a tissue sample. In another embodiment, the biological sample comprises isolated nucleic acids, 
e.g., mRNA. In one embodiment, the polynucleotide is labeled, e.g., with a fluorescent label. In 
one embodiment, the polynucleotide is immobilized on a solid surface. 

DESCRIPTION OF THE DRAWINGS 

[0037J Figure 1 shows, in panel (A), a Correlation View of 286 AML patients. The 
Correlation Visualization tool displays pair-wise correlations between the samples. The patient 
samples in the visualization are colored by Pearson's correlation coefficient values with deeper 
colors indicating higher positive (red) or negative (blue) correlations, indicating similarity in the 
underlying pathway indicative for the subgroups reflecting the heterogeneity within the patient 
population. The scale bar indicates 100% correlation (red) towards 100% anti correlation (blue). 
In order to reveal correlation patterns, a matrix ordering method is applied to rearrange the 
samples. The ordering algorithm starts with the most correlated sample pair and, through an 
iterative process, sorts all the samples into correlated blocks. Each sample is joined to a block in 
an ordered manner so that a correlation trend is formed within a block with the most correlated 
samples at the centre, center. The blocks are then positioned along the diagonal of the plot in a 
similar ordered manner. 

[0038] Panel (B) of Figure 1 shows an adapted Correlation View of 286 AML patients 
(right panel) and top40 genes defining the 16 individual clusters of patients (left panel). All 16 
clusters identified on the basis of the Correlation View are indicated (1 to 16). FAB 
classification and karyotype based on cytogenetics are depicted in the columns along the original 
diagonal of the Correlation View (FAB Ml -green, M2-purple, M3-orange, M4-yellow, M5-blue, 
M6-grey; karyotype: normal-green, inv(16)-yellow, t(8;21)-purple, t(15;17)-orange, 1 1 q23 
abnormalities-blue, other-grey). FLT3 ITD, FLT3 TKD, K-RAS and cEBPa mutations 

and EVI1 overexpression are depicted in the same set of columns (red bar: positive and green 
bar: negative). The expression levels of the top40 genes identified by Significance Analysis of 
Microarrays (SAM) analyses of each of the 16 clusters are visualized in the left panel. The scale 
bar indicates 4 fold upr e gulation four-fold up-regulation (red) towards 4 fold downr e gulation 
four-fold down-regulation (green) relative to the geometric mean of all samples. 
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[0039] Figure 2 shows the overall survival (panel A), event free survival (panel B) and 
relapse rate after CR (panel C) of AML patients in cluster #5 (M4/M5), cluster #9 (inv(16)) 5 
cluster #10 (£J>77/monosomy 7), cluster #12 (t(15;17)) and cluster #13 (t(8;21)), indicating that 
expression profiles in acute myeloid leukemia associate with diverse genetic aberrations and 
have prognostic impact. 

[0040] Figure 3 provides a guideline on how to read the Omniviz Correlation View. 
The figure shows the Correlation View and FAB classification (right-hand edge of figure) of the 
cohort of 286 AML patients (2856 probe sets). A total of 16 distinct cluster can be identified on 
the right edge of the figure. X-axis and Y-axis show the regions of the various clusters 1-16 
from top to bottom and from left to right, respectively. An exemplary correlation between 
cluster #5 and #16 is indicated by rectangle. Both clusters predominantly consist of AML-M5 
(not visible) and correlate. However, they do form separate clusters. Anti correlation 
Anti-correlation, for in s tance instance, between cluster 5 and cluster #13, which merely contains 
AML-M2, is indicated by the dashed rectangle. Correlation and anti-correlation between every 
individual (sub)cluster can be extracted from the Correlation View and (sub)clusters can 
subsequently be assigned, e.g., cluster #6, #7 and #8 (dotted lines). FAB: MO-bright green, 
Ml -green, M2-pink, M3-orange, M4-purple, M5-turquoise, M6-yellow (with number). 

[0041] Figures 4-10 provide supporting results of the Pearson's correlation coefficient 
analyses using Omniviz with different probe subsets. In the Correlation View all 286 patients 
are plotted against all 286 AML patients. FAB classification and karyotype based on 
cytogenetics are depicted in the columns along the original diagonal (left-hand edge) of the 
Correlation View (FAB MO-red, Ml -green, M2-purple, M3-orange, M4-yellow, M5-blue, 
M6-grey; karyotype: normal-green, inv(16)-yellow, t(8;21)-purple, t(15;17)-orange, llq23 
abnormalitiesblue, — abnormalities-blue, 7(q) abnormalities-red, +8-pink, complex-black, 
other-grey). FLT3 ITD, FLT3 TKD, N-RAS, K-RAS and cEBP a cEBPa mutations and EVI1 
overexpression are depicted in the same set of columns (red bar: positive and green bar: 
negative). Figure 4: 147 probe; Figure 5: 293 probe sets; Figure 6: 569 probe sets; Figure 7: 984 
probe sets; Figure 8: 1692 probe sets; Figure 9: 2856 probe sets; Figure 10: 5071 probe sets. 

[0042] Figure 1 1 shows the Southern blot analyses AML patients with cryptic inv(16). 
Southern blot analyses was carried out with a myosine heavy chain 1 1 specific probe (NT 
010393, 136753-137404 nt) on material of AML (WT, no inv(16)), AML with known inv(16) 
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breakpoint (type A and E) and three patients that clustered with all known AML and inv(16) 
patients in the Correlation View (Figure 1). 

[0043] Figure 12 shows the Expression of MYH11 as determined by Affymetrix 
GeneChip analyses in 286 cases of AML and controls. Expression levels of MYH1 1 were high 
in AML patients and inv(16), whereas low levels were detected in the other AML patients, 
CD34-positive cells and normal bone marrow. 

[0044] Figure 13 shows a snapshot of Correlation View showing the AML-M3 t(15;17) 
patients. FAB M2-purple, M3-orange, M4-yellow. Karyotype: normal-green, t(15;17)-orange, 
other-grey. The AML-M3 t(15;17) patients are divided into two groups, i.e., low white blood 
cell count (WBC) and FLT3 ITD negative (green bar) versus high WBC/ FLT3 ITD positive (red 
bar). Karyotype is based on cytogenetics and WBC is depicted as 10 (cells/1). 

[0045] Figure 14 shows the Expression of ETO as determined by Affymetrix GeneChip 
analyses in 286 cases of AML and controls. Expression levels of ETO were high in AML 
patients and t(8;21), whereas low levels were detected in the other AML patients, CD34-positive 
cells and normal bone marrow. 

DETAILED DESCRIPTION OF THE INVENTION 

[0046] The term "classifying" is used in its art-recognized meaning and thus refers to 
arranging or ordering items,-*r£T- i.e., gene expression profiles, by classes or categories or 
dividing them into logically hierarchical classes, subclasses, and sub-subclasses based on the 
characteristics they have in common and/or that distinguish them. In particular "classifying" 
refers to assigning, to a class or kind, an unclassified item. A "class" then being a grouping of 
items, based on one or more characteristics, attributes, properties, qualities, effects, parameters, 
etc., which they have in common, for the purpose of classifying them according to an established 
system or scheme. 

[0047] The term "classification scheme" is used in its art-recognized meaning and thus 
refers to a list of classes arranged according to a set of pre-established principles, for the purpose 
of organizing items in a collection or into groups based on their similarities and differences. 

[0048] The term "clustering" refers to the activity of collecting, assembling and/or 
uniting into a cluster or clusters items with the same or similar elements, a "cluster" referring to a 
group or number of the same or similar items,-^r- i.e., gene expression profiles, gathered or 
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occurring closely together based on similarity of characteristics. "Clustered" indicates an item 
has been subjected to clustering. 

[0049] The term "clustered position" refers to the location of an individual item,-*^ 
i.e., a gene expression profile, in amongst a number of clusters,-sakl- the location being 
determined by clustering-sa*4- the item with at least a number of items from known clusters. 

[0050] The process of clustering used in a method of to the present invention may be 
any mathematical process known to compare items for similarity in characteristics, attributes, 
properties, qualities, effects, parameters,-eterr- etc. Statistical analysis, such as for instance as, 
for instance, multivariance analysis, or other methods of analysis may be used. Pref e rably 
Preferably, methods of analysis such as self organising self-organizing maps, hierarchical 
clustering, multidimensional scaling, principle component analysis, supervised learning, 
k-nearest n e ighbours, neighbors, support vector machines, discriminant analyse, analyze, p artial 
least square methods and/or Pearson's correlation coefficient analysis are used. In another 
preferred embodiment of a method of the present invention Pearson's correlation coefficient 
analysis, significance analysis of microarrays (SAM) and/or prediction analysis of microarrays 
(PAM) are used to cluster gene expression profiles according to similarity. A highly preferred 
method of clustering comprises similarity clustering of gene expression profil e s profiles, 
wherein the expression level o f diff e rentially expressed differentially expressed genes, having 
markedly lower or higher expression than the geometric mean expression level determined for all 
genes in all profiles to be clustered, is log(2) transformed, and wherein the transformed 
expression levels of all differ e ntially expressed differentially expressed genes in all profiles to 
be clustered is clustered by using K-means. A numerical query may then be used to select a 
subset of genes used in the process of hierarchical clustering (Eisen et al., 1998), thus, numerical 
queries may be run to select differentially expressed genes relative to the calculated geometric 
mean to select a smaller group of genes for hierarchical clustering. 

[0051] Unsupervised sample clustering using genes obtained by numerical or threshold 
filtering is used to identify discrete clusters of samples as well as the gene-signatures associated 
with these clusters. The term gene signatures is used herein to refer to the set of genes that 
define the discrete position of the cluster apart from all other clusters, and includes 
cluster-specific genes. A numerical or threshold filtering is used to select genes for the analysis 
that are most likely of diagnostic relevance. Hierarchical clustering allows for visualization of 
large variation in gene expression across samples or present in most samples, and these genes 
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could be used for unsupervised clustering so that clustering results are not affected by the noise 
from absent or non-changed genes. 

[0052] Thus, while, K-means clustering may be performed on all genes, the Pearson 
correlation is preferably calculated based on a subset of genes and patients. Generally speaking 
the larger the threshold for accepting a deviation or change from the geometric mean, the smaller 
the number of genes that is selected by this filtering procedure. Different cut-off or threshold 
values were used to prepare lists with different numbers of genes. The higher the number of 
genes selected and included on such lists, the more noise is generally encountered within the 
dataset, because there will be a relatively large contribution of non- leukemia pathway related 
genes in such lists. The filtering and selection procedure is preferably optimized such that the 
analysis is performed on as much genes as possible, while minimizing the noise. 

[0053] All genes with changed expression values higher than or equal to 1.5 times the 
log(2) transformed expression values and genes with changed expression values lower than or 
equal to -1.5 times the log(2) transformed expression values are selected for hierarchical 
clustering. 

[0054] The subset of genes showing a markedly higher or lower expression than the 
geometric mean may for instance may, for instance, be a value that is more than 1.5 times the 
geometric mean value, preferably more than 2 times the geometric mean value, even more 
preferably more than 3 times the geometric mean value. Likewise, a markedly lower expression 
than the geometric mean expression level may for instance may, for instance, be a value that is 
less than 0.8 times the geometric mean value, preferably less than 0.6 times the geometric mean 
value, more preferably less than 0.3 times the geometric mean value. 

[0055] The same selection of genes that is used for the hierarchical clustering, is used 
for clustering of the patients by Pearson correlation coefficient analysis. 

[0056] Gene expression profiling has previously been demonstrated to be useful in 
distinguishing myeloid from lymphoid malignancies as well as subclasses within these diseases 
(Alizadeh et al, 2000; Armstrong et al, 2002; Debernardi et al, 2003; Ross et al, 2003; Yeoh; 
Schoch et al, 2002; Golub et al, 1999), but it was hitherto unknown whether suitable 
distinctions on the basis of gene expression alone could be made between various types of AML, 
let alone whether such distinctions could bear any relevance to prognosis of the disease. 

[0057] The present invention now provides several methods to accurately identify 
known as well as newly discovered diagnostically, prognostically and therapeutically relevant 
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subgroups of acute myeloid leukemia (AML) 5 herein below also addressed as AML classes, as 
well as methods that can predict which approaches in treatment are likely to be effective. The 
basis of these methods resides in the measurement of (AML-specific) gene expression in 
AML-affected subjects. The methods and compositions of the invention thus provide tools 
useful in choosing a therapy for AML patients, including methods for assigning an AML patient 
to an AML class or AML cluster, methods of choosing a therapy for an AML patient, methods of 
determining the efficacy of a therapy in an AML patient, and methods of determining the 
prognosis for an AML patient. 

[0058] The methods of the invention comprise in various aspects the steps of 
establishing a gene expression profile of subject samples, for instance instance, of reference 
subjects affected by AML or of a subject diagnosed or classified for AML. The expression 
profiles of the present invention are generated from samples from subjects affected by AML, 
including subjects having AML, subjects suspected of having AML, subjects having a propensity 
to develop AML, or subjects who have previously had AML, or subjects undergoing therapy for 
AML. The samples from the subject used to generate the expression profiles of the present 
invention can be derived from a variety of sources including, but not limited to, single cells, a 
collection of cells, tissue, cell culture, bone marrow, blood, or other bodily fluids. The tissue or 
cell source may include a tissue biopsy sample, a cell sorted population, cell culture, or a single 
cell. Sources for the sample of the present invention include cells from peripheral blood or bone 
marrow, such as blast cells from peripheral blood or bone marrow. 

[0059] In selecting a sample, the percentage of the sample that constitutes cells having 
differential gene expression in AML classes should be considered. Samples may comprise at 
least 20%, at least 30%, at least 40%, at least 50%, at least 55%, at least 60°/", 60%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%, or at least 95% cells having 
differential expression in AML classes, with a preference for samples having a high percentage 
of such cells. In some embodiments, these cells are blast cells, such as leukemic cells. The 
percentage of a sample that constitutes blast cells may be determined by methods well known in 
the art; see, for example, the methods described in WO 03/083140. 

[0060] "Gene expression profiling" or "expression profiling" is used herein in its 
art r e cognis e d art-recognized meaning and refers to a method for measuring the transcriptional 
state (mRNA) or the translational state (protein) of a plurality of genes in a cell. Depending on 
the method used, such measurements may involve the genome-wide assessment of gene 
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expression, but also the measurement of the expression level of selected genes, resulting in the 
establishment of a "gene expression profile" or "expression profil e ", profile," which terms are 
used in that meaning hereinbelow. As used herein, an "expression profile" comprises one or 
more values corresponding to a measurement of the relative abundance of a gene expression 
product. Such values may include measurements of RNA levels or protein abundance. Thus, the 
expression profile can comprise values representing the measurement of the transcriptional state 
or the translational state of the gene. In relation thereto, reference is made to U.S. Pat. Nos. 
6,040,138, 5,800,992, 6,020135, 6,344,316, and 6,033,860. 

[0061] The transcriptional state of a sample includes the identities and relative 
abundance of the RNA species, especially mRNAs present in the sample. Preferably, a 
substantial fraction of all constituent RNA species in the sample are measured, but at least a 
sufficient fraction to characterize the transcriptional state of the sample is measured. The 
transcriptional state can be conveniently determined by measuring transcript abundance by any 
of several existing gene expression technologies. 

[0062] Translational state includes the identities and relative abundance of the 
constituent protein species in the sample. As is known to those of skill in the art, the 
transcriptional state and translational state are related. 

[0063] Each value in the expression profiles as determined and embodied in the present 
invention is a measurement representing the absolute or the relative expression level of a 
diff e rentially expres s ed differentially expressed g ene. The expression levels of these genes may 
be determined by any method known in the art for assessing the expression level of an RNA or 
protein molecule in a sample. For example, expression levels of RNA may be monitored using a 
membrane blot (such as used in hybridization analysis such as Northern, Southern, dot, and the 
like), or microwells, sample tubes, gels, beads or fibers (or any solid support comprising bound 
nucleic acids). See U.S. Patent Nos. 5,770,722, 5,874,219, 5,744,305, 5,677,195 and 5,445,934, 
to which explicit reference is made. The gene expression monitoring system may also comprise 
nucleic acid probes in solution. 

[0064] In one embodiment of the invention, microarrays are used to measure the values 
to be included in the expression profiles. Microarrays are particularly well suited for this 
purpose because of the reproducibility between different experiments. DN A microarrays provide 
one method for the simultaneous measurement of the expression levels of large numbers of 
genes. Each array consists of a reproducible pattern of capture probes attached to a solid 
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support. Labeled RNA or DNA is hybridized to complementary probes on the array and then 
detected by laser scanning. Hybridization intensities for each probe on the array are determined 
and converted to a quantitative value representing relative gene expression levels. See, the 
Experimental section. See also, U.S. Pat. Nos. 6 5 040,138 5 5,800,992 and 6,020,135, 6,033,860, 
and 6,344,316, to which explicit reference is made. High-density oligonucleotide arrays are 
particularly useful for determining the gene expression profile for a large number o f RNA's 
RNAs in a sample. 

[0065] In one approach, total mRNA isolated from the sample is converted to labeled 
cRNA and then hybridized to an oligonucleotide array. Each sample is hybridized to a separate 
array. Relative transcript levels are calculated by reference to appropriate controls present on the 
array and in the sample. See, for example, the Experimental section. 

[0066] In another embodiment, the values in the expression profile are obtained by 
measuring the abundance of the protein products of the diff e rentially e xpress e d differentially 
expressed g enes. The abundance of these protein products can be determined, for example, 
using antibodies specific for the protein products of the differ e ntially express e d differentially 
expressed g enes. The term "antibody" as used herein refers to an immunoglobulin molecule or 
immunologically active portion thereof, i.e., an antigen-binding portion. Examples of 
immunologically active portions of immunoglobulin molecules include F(ab) and F(ab')2 
fragments which can be generated by treating the antibody with an enzyme such as pepsin. The 
antibody can be a polyclonal, monoclonal, recombinant, e.g., a chimeric or humanized, fully 
human, non-human, e.g., murine, or single chain antibody. In a preferred embodiment it has 
effector function and can fix complement. The antibody can be coupled to a toxin or imaging 
agent. A full-length protein product from a diff e r e ntially e xpressed differentially expressed 
gene, or an antigenic peptide fragment of the protein product can be used as an immunogen. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein product of the 
differ e ntially e xpr e ssed differentially expressed gene that are located on the surface of the 
protein, e.g., hydrophilic regions, as well as regions with high antigenicity. The antibody can be 
used to detect the protein product of the diff e rentially expr es s e d differentially expressed gene in 
order to evaluate the abundance and pattern of expression of the protein. These antibodies can 
also be used diagnostically to monitor protein levels in tissue as part of a clinical testing 
procedure, e.g., to, for example, determine the efficacy of a given therapy. Detection can be 
facilitated by coupling (i.e., physically linking) the antibody to a detectable substance (i.e., 
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antibody labeling). Examples of detectable substances include various enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, 
(3-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes 
include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include 
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes 
luminol; examples of bioluminescent materials include luciferase, luciferin, and aequorin, and 
examples of suitable radioactive material include l25 I, l31 1, 35 S or 3 H. 

[0067] Once the values comprised in the subject expression profile and the reference 
expression profile or expression profiles are established, the subject profile is compared to the 
reference profile to determine whether the subject expression profile is sufficiently similar to the 
reference profile. Alternatively, the subject expression profile is compared to a plurality of 
reference expression profiles to select the reference expression profile that is most similar to the 
subject expression profile. Any method known in the art for comparing two or more data sets to 
detect similarity between them may be used to compare the subject expression profile to the 
reference expression profiles. In some embodiments, the subject expression profile and the 
reference profile are compared using a supervised learning algorithm such as the support vector 
machine (SVM) algorithm, prediction by collective likelihood of emerging patterns (PCL) 
algorithm, the k-nearest n e ighbour neighbor algorithm, or the Artificial Neural Network 
algorithm. To determine whether a subject expression profile shows "statistically significant 
similarity" or "sufficient similarity" to a reference profile, statistical tests may be performed to 
determine whether the similarity between the subject expression profile and the reference 
expression profile is likely to have been achieved by a random event. Any statistical test that can 
calculate the likelihood that the similarity between the subject expression profile and the 
reference profile results from a random event can be used. The accuracy of assigning a subject 
to an AML class based on similarity between diff e rentially e xpressed differentially expressed 
genes is affected largely by the heterogeneity within the patient population, as is reflected by the 
deviation from the geometric mean. Therefore, when more accurate diagnoses are required, the 
stringency in evaluating the similarity between the subject and the reference profile should be 
increased by changing the numerical query. 
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[0068] The method used for comparing a subject expression profile to one or more 
reference profiles is preferably carried out by re-running the subsequent analyses in a (n+1) 
modus by performing clustering methods as described herein. Also, in order to identify the 
AML class reference profile that is most similar to the subject expression profile, as performed in 
the methods for establishing the AML class of an AML aff e ct e d AML-affected subject-^?:- i.e., 
by diagnosing AML in a subject or by classifying the AML in a subject, profiles are clustered 
according to similarity and it is determined whether the subject profile corresponds to a known 
class of reference profiles. In assigning a subject AML to a specific AML class class, for 
instance, this method is used wherein the clustered position of the subject profile, obtained after 
performing the clustering analysis of the present invention, is compared to any known AML 
class. If the clustered position of the subject profile is within a cluster of reference profiles,-*^ 
i.e., forms a cluster therewith after performing the similarity clustering method, it is said that the 
AML of the subject corresponds to the AML class of reference profiles. If a subject profile is 
not within a cluster of reference profiles,-4rer- i.e., does not form a cluster therewith after 
performing the similarity clustering method, then a new AML class may be assigned to that 
subject profile, one of such classes being subjects not having AML. 

[0069] In some embodiments of the present invention, the expression profiles comprise 
values representing the expression levels of genes that are differentially e xpressed differentially 
expressed in AML classes. The term "differentially e xpr e ssed" "differentially expressed" as 
used herein means that the measured expression level of a particular gene in the expression 
profile of one subject differs at least n-fold from the geometric mean calculated from all patient 
profiles. The expression level may be also be up-regulated or down-regulated in a sample from a 
subject having a particular form of AML in comparison with a sample from a subject having a 
different form of AML. For example, in one embodiment, the differentially e xpress e d 
differentially expressed genes of the present invention may be expressed at different levels in 
different AML classes. Examples of genes that are differ e ntially e xpressed differentially 
expressed in the various AML classes are shown in Tables 1 and 2. 

[0070] It should be noted that many genes will occur, of which the measured 
expression level differs at least n-fold from the geometric mean expression level for that gene of 
all reference profiles. This may for in s tanc e may, for instance, be due to the different 
physiological state of the measured cells, to biological variation or to the present of other 
diseased states. Therefore, the presence of a differ e ntially e xpress e d differentially expressed 
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gene is not necessarily informative for determining the presence of different AML classes, nor is 
every differ e ntially e xpr e ss e d differentially expressed gene suitable for performing diagnostic 
tests. Moreover, a cluster-specific differential gene expression, as defined herein, is most likely 
to be informative only in a test among subjects having AML. Therefore, a diagnostic test 
performed by using cluster-specific gene detection should preferably be performed on a subject 
in which the presence of AML is confirmed. This confirmation may for instance may, for 
instance, be obtained by performing the method for classifying an AML in an AML-affected 
subject according to the present invention, or by any other test. 

[0071] The present invention provides groups of genes that are differ e ntially expr e ssed 
differentially expressed in diagnostic AML samples of patients in different AML classes. Some 
of these genes were identified based on gene expression levels for 13,000 probes in 286 AML 

« 

samples. Values representing the expression levels of the nucleic acid molecules detected by the 
probes were analyzed as described in the Experimental section using Omniviz, SAM and PAM 
analysis tools. Omniviz software was used to perform all clustering steps such as K-means, 
Hierarchical and Pearson correlation tests. SAM was used specifically to identify the genes 
underlying the clinically relevant groups identified in the Pearson correlation analysis. PAM is 
used to decide the minimum number of genes necessary to diagnose all individual patients within 
the given groups of the Pearson correlation. 

[0072] In short, expression profiling was carried out on AML blasts from 286 de novo 
AML patients. Unsupervised clustering was used to identify novel (sub)groups within the 
Pearson correlation following the hierarchical clustering. The Pearson correlation test resulted in 
the identification of 16 groups or classes of AML patients with distinct molecular signatures. 

[0073] The hierarchical clustering and Pearson correlation allow the detection of the 
genetic heterogeneity (16 clusters). This may provide for a mechanistic signature of AML. 
After running the SAM and PAM analysis analysis, the diagnostic gene-signatures-fmek 
(including cluster-specific genes) were obtained. 

[0074] While several of the molecularly assigned classes correspond to the 
well-defined AML subgroups with favourabl e favorable cytogenetics, such as the-^weU 
r e cognis e d well-recognized g enetic lesions AML1/ETO, PML/RARa and CBFp/MYHl 1 , we 
identified several additional distinct classes of patients that were not identified as distinct classes 
of AML before. For instance, new identified AML clusters comprised genetic lesions such as 
CEBPa mutations, or FLT3 ITD mutations, or llq23 aberrations, indicating that these 
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cytogenetic markers alone are not sufficient to determine the prognosis of an AML patient or the 
most optimal intervention strategy (drug treatment). 

[0075] Whereas the well-defined AML subgroups AML1/ETO, PML/RARa and 
CBFfi/MYHl 1 , could be identified based on measurement of the expression level of only one or 
two genes in a cell sample, many of the newly discovered AML classes were defined on the basis 
of differential expression of a plurality of genes. Genes that define an AML class are hereinafter 
also termed cluster-specific genes or signature genes. Prediction Analysis of Microarrays (PAM) 
was applied to determine the minimal gene sets that predict these prognostically important 
clusters with high accuracy. In one of the novel clusters half of the AML patients had 
unfavourable unfavorable markers, such as elevated expression of EVI1 and/or loss of 
chromosome 7(q). Interestingly, more-then - than 90 percent of patients in this cluster (cluster 
no. 10, see Example) responded poorly to therapy. The fact that a distinct gene expression 
signature defines this class of AML patients, suggests the existence of a currently unknown 
gene- or pathway defect that corresponds with poor treatment outcome. 

[0076] The present invention thus provides a method of classifying AML. Using this 
method, a total of 286 AML samples analysed analyzed on a DNA microarray consisting of 
22283 probe sets, representing approximately 13,000 genes could be classified into at least 16 
distinct clusters. These 16 distinct clusters of AML patients were assigned on the basis of strong 
correlation between their individual differential expression profiles for 2856 probe sets (Table 1; 
Figure 1). The methods used to analyze the expression level values to identify 
differ e ntially e xpressed differentially expressed genes were employed such that optimal results 
in clustering,-^e^ i.e., unsupervised ordering, were obtained. This then resulting in the definition 
of the 16 clusters of reference profiles based on molecular signature. The genes that defined the 
position or clustering of these 16 individual clusters could be determined and the minimal sets of 
genes required to accurately predict the prognostically important AML classes corresponding to 
these clusters could be derived. It should be understood that the method for classifying AML 
according to the present invention may result in a distinct clustering pattern and therefore in a 
different classification scheme when other (numbers of) subjects are used as reference, or when 
other types of oligonucleotide microarrays for establishing gene expression profiles are used. 

[0077] The present invention thus provides a comprehensive classification of AML 
covering various previously identified genetically defined classes. Further analysis of classes by 
prediction analysis of microarrays (PAM) to determine the minimum number of genes that 
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defined or predicted these prognostically important classes resulted in the establishment of 
cluster-specific genes or signature genes. The presence of distinct gene expression profiles 
defining the novel classes suggests the presence of yet unknown common gene defects or 
pathway defects among AML cases in those classes. Several classes could be distinguished on 
the basis of the expression level of a single gene, whereas others could only be distinguished on 
the basis of 20 or more differentially e xpr e ss e d differentially expressed g enes (Table 3). 

[0078] The methods of the present invention comprise in some aspects the step of 
defining cluster-specific genes by selecting those genes of which the expression level 
characterizes the clustered position of the corresponding AML class among the various AML 
classes within a classification scheme of the present invention. Such cluster-specific genes are 
selected preferably on the basis of PAM analysis. This method of selection comprises the 
following. 

[0079] PAM 5 or partition round medoids, is one of the k-medoids methods. Different 
from usual k-means approach, it also accepts a dissimilarity matrix, and it is more robust because 
it minimizes a sum of dissimilarities instead of a sum of squared Euclidean distances. The 
PAM-algorithm is based on the search for-^- "k" representative objects or medoids among the 
observations of the dataset, which should represent the structure of the data. After finding a set 
o f 'k' medoids, V "k" medoids, "k" clusters are constructed by assigning each observation to the 
nearest medoid. The goal is to find- ^ "k" representative objects which that minimize the sum 
of the dissimilarities of the observations to their closest representative object. The distance 
metric to be used for calculating dissimilarities between observations are M e uclidean M and 
M manhattan M . "euclidean" and "manhattan." Euclidean distances are root sum-of-squares of 
differences, and manhattan distances are the sum of absolute differences. PAM calculates how 
many genes are necessary to identify all members (patients) belonging to a certain cluster. 

[0080] The methods of the present invention comprise in some aspects the step of 
establishing whether the level of expression of cluster-specific genes in a subject shares 
sufficient similarity to the level of expression that is characteristic for an individual AML class. 
This step is necessary in determining the presence of that particular AML class in a subject under 
investigation, in which case the expression of that gene is used as a disease marker. Whether the 
level of expression of cluster-specific genes in a subject shares sufficient similarity to the level of 
expression of that particular gene in an individual AML class may for instanc e may, for 
instance, be determined by setting a threshold value. 
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[0081] The present invention also reveals genes with a high differential level of 
expression in specific AML classes compared the geometric mean of all reference subjects. 
These highly diff e r e ntially e xpress e d differentially expressed genes are selected from the genes 
shown in Table 2. These genes and their expression products are useful as markers to detect the 
presence of AML in a patient. Antibodies or other reagents or tools may be used to detect the 
presence of these markers of AML. 

[0082] The present invention also reveals gene expression profiles comprising values 
representing the expression levels of genes in the various identified AML classes. In a preferred 
embodiment, these expression profiles comprise the values representing the differential 
expression levels. Thus, in one embodiment the expression profiles of the invention comprise 
one or more values representing the expression level of a gene having differential expression in a 
defined AML class. Each expression profile contains a sufficient number of values such that the 
profile can be used to distinguish one AML class from another. In some embodiments, the 
expression profiles comprise only one value. For example, it can be determined whether a 
subject affected by AML is in the AML class defined by cluster # 9 (inv(16)) based only on the 
expression level of MYH1 1 201497_xat (see Tables 2 and 31). Similarly, it can be determined 
whether a subject affected by AML is in the AML class defined by cluster # 12 (t(15,17)) based 
only on the expression level of the cDNA of 2 genes FGF13 2051 10_s_at and HGF 210997_at 
and 210998__s_at (see Tables 2 and 34). In this case, the expression profile comprises two values 
corresponding to two differentially expressed differentially expressed genes. In other 
embodiments, the expression profile comprises more than one or two values corresponding to a 
diff e r e ntially expres s ed differentially expressed gene, for e xampl e example, at least 3 values, at 
least 4 values, at least 5 values, at least 6 values, at least 7 values, at least 8 values, at least 9 
values, at least 10 values, at least 11 values, at least 12 values, at least 13 values, at least 14 
values, at least 15 values, at least 16 values, at least 17 values, at least 18 values, at least 19 
values, at least 20 values, at least 22 values, at least 25 values, at least 27 values, at least 30 
values, at least 35 values , at least 40 values, at least 45 values, at least 50 values, at least 75 
values, at least 100 values, at least 125 values, at least 150 values, at least 175 values, at least 
200 values, at least 250 values, at least 300 values, at least 400 values, at least 500 values, at 
least 600 values, at least 700 values, at least 800 values, at least 900 values, at least 1000 values, 
at least 1200 values, at least 1500 values, or at least 2000 or more values. 
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[0083] It is recognized that the diagnostic accuracy of assigning a subject to an AML 
class will vary based on the number of values contained in the expression profile. Generally, the 
number of values contained in the expression profile is selected such that the diagnostic accuracy 
is at least 85%, at least 87%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, 
at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%, as calculated using 
methods described elsewhere herein, with an obvious preference for higher percentages of 
diagnostic accuracy. 

[0084] It is recognized that the diagnostic accuracy of assigning a subject to an AML 
class will vary based on the strength of the correlation between the expression levels of the 
diff e rentially e xpr e ss e d differentially expressed g enes within that specific AML class. When 
the values in the expression profiles represent the expression levels of genes whose expression is 
strongly correlated with that specific AML class, it may be possible to use fewer number of 
values (genes) in the expression profile and still obtain an acceptable level of diagnostic or 
prognostic accuracy. 

[0085] The strength of the correlation between the expression level of a 
differentially expressed differentially expressed g ene and a specific AML class may be 
determined by a statistical test of significance. For example, the chi square test used to select 
genes in some embodiments of the present invention assigns a chi square value to each 
differentially expressed differentially expressed gene, indicating the strength of the correlation 
of the expression of that gene to a specific AML class. Similarly, the T-statistics metric and the 
Wilkins' metric both provide a value or score indicative of the strength of the correlation 
between the expression of the gene and its specific AML class. These scores may be used to 
select the genes of which the expression levels have the greatest correlation with a particular 
AML class to increase the diagnostic or prognostic accuracy of the methods of the invention, or 
in order to reduce the number of values contained in the expression profile while maintaining the 
diagnostic or prognostic accuracy of the expression profile. Preferably, a database is kept 
wherein the expression profiles of reference subjects are collected and to which database new 
profiles can be added and clustered with the already existing profiles such as to provide the 
clustered position o f said the new profile among the already present reference profiles. 
Furthermore, the addition of new profiles to the database will improve the diagnostic and 
prognostic accuracy of the methods of the invention. Preferably, in a method of the present 
invention SAM or PAM analysis tools are used to determine the strength of such correlations. 
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[0086] The methods of the invention comprise the steps of providing an expression 
profile from a sample from a subject affected by AML and comparing this subject expression 
profile to one or more reference profiles that are associated with a particular AML class, a class 
with a known prognosis, or a class with a favourabl o favorable response to therapy. By 
identifying the AML class reference profile that is most similar to the subject expression profile, 
fr-gr- e. g., when their clustered positions fall together, the subject can be assigned to an AML 
class. The AML class assigned is that with which the reference profile(s) are associated. 
Similarly, the prognosis of a subject affected by AML can be predicted by determining whether 
the expression profile from the subject is sufficiently similar to a reference profile associated 
with an established prognosis, such as a good prognosis or a bad prognosis. Whenever a 
subject's expression profile can be assigned to an established AML class, a preferred 
intervention strategy, or therapeutic treatment can then be proposed for-sakt- the subject. and-saM 
the_subject can be treated according to-said- the assigned strategy. As a result, treatment of a 
subject with AML can be optimized according to the specific class of AML with which the 
subject is affected. For instance, the AML class belonging to cluster # 12, characterized by the 
presence of t(15,17), may be treated with retinoic acid. Within one class or cluster, further 
division may be made according to responders and non-responders to treatment or therapy. Such 
divisions may provide for further detailed characterisation characterization of AML subjects. In 
another embodiment, the subject expression profile is from a subject affected by AML who is 
undergoing a therapy to treat the AML. The subject expression profile is compared to one or 
more reference expression profiles to monitor the efficacy of the therapy. 

[0087] In some embodiments, the assignment of a subject affected by AML to an AML 
class is used in a method of choosing a therapy for the subject affected by AML. A therapy, as 
used herein, refers to a course of treatment intended to reduce or eliminate the affects or 
symptoms of a disease, in this case AML. A therapy regime will typically comprise, but is not 
limited to, a prescribed dosage of one or more drugs or hematopoietic stem cell transplantation. 
Therapies, ideally, will be beneficial and reduce the disease state but in many instances 
instances, the effect of a therapy will have non-desirable effects as well. 

[0088] In one aspect, the present invention provides a method of determining the 
prognosis for an AML affected AML-affected subject-said- the method comprising the steps of 
providing a classification scheme for AML by producing such a scheme according to a method 
of the invention and determining the prognosis for each AML class in-said - the scheme based on 
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clinical records for the AML subjects comprised in said the class. In order to predict the 
progression of the disease in a subject, one has to rely on clinical records. The present invention 
provides for the assignment of the various clinical data recorded with reference subjects affected 
by AML to the various AML classes as defined herein. This assignment preferably occurs in a 
database. This has the advantage that once a new subject is identified as belonging to a 
particular AML class, either by performing a specific AML diagnostic method of the invention 
using the cluster-specific genes as disease markers or by performing a method of classifying an 
AML in an AML affected AML-affected subject according to the invention, then the prognosis 
that is assigned to that class may be assigned to that subject. 

[0089] The present invention provides compositions that are useful in determining the 
gene expression profile for a subject affected by AML and selecting a reference profile that is 
similar to the subject expression profile. These compositions include arrays comprising a 
substrate having capture probes that can bind specifically to nucleic acid molecules that are 
differentially e xpr e ssed differentially expressed in AML classes. Also provided is a 
computer-readable medium having digitally encoded reference profiles useful in the methods of 
the claimed invention. 

[0090] The present invention provides arrays comprising capture probes for detection 
of polynucleotides (transcriptional state) or for detection of proteins (translational state) in order 
to detect differentially - expressed differentially expressed g enes of the invention. By "array 55 is 
intended a solid support or substrate with peptide or nucleic acid probes attached to said the 
support or substrate. Arrays typically comprise a plurality of different nucleic acid or peptide 
capture probes that are coupled to a surface of a substrate in different, known locations. These 
arrays, also described as "microarrays 55 or colloquially "chips 55 have been generally described in 
the art, and reference is made U.S. Patent. Nos. 5,143,854, 5,445,934, 5,744,305, 5,677,195, 
6,040,193, 5.124.186.6329,143, 5,424,186. 6329.143. and 6,309,831 and Fodor et al (1991) 
Science 251:767-77. These arrays may generally be produced using mechanical synthesis 
methods or light directed synthesis methods which incorporate a combination of 
photolithographic methods and solid phase synthesis methods. Typically, "oligonucleotide 
microarrays" will be used for. determining the transcriptional state, whereas "peptide 
microarrays 55 will be used for determining the translational state of a cell. 

[0091] "Nucleic acid 55 or "oligonucleotide 55 or "polynucleotide 55 or grammatical 
equivalents used herein means at least two nucleotides covalently linked together. 
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Oligonucleotides are typically from about 5 , 6, 7, 8, 9, 10, 12, 15 , 25, 30, 40, 50 or more 
nucleotides in length, up to about 100 nucleotides in length. Nucleic acids and polynucleotides 
are a polymers of any length, including longer lengths, e.g., 200, 300, 500, 1000, 2000, 3000, 
5000, 7000, 10,000, etc. A nucleic acid of the present invention will generally contain 
phosphodiester bonds, although in some cases, nucleic acid analogs are included that may have 
alternate backbones, comprising, e.g., phosphoramidate, phosphorothioate, phosphorodithioate, 
or O-methylphophoroamidite linkages (see Eckstein, Oligonucleotides and Analogues: A 
Practical Approach, Oxford University Press); and peptide nucleic acid backbones and linkages. 
Other analog nucleic acids include those with positive backbones; non-ionic backbones, and 
non-ribose backbones, including those described in U.S. Pat. Nos. 5,235,033 and 5,034,506, and 
Chapters 6 and 7, ASC Symposium Series 580, Carbohydrate Modifications in Antisense 
Research, Sanghui & Cook, eds. Nucleic acids containing one or more carbocyclic sugars are 
also included within one definition of nucleic acids. Modifications of the ribose-phosphate 
backbone may be done for a variety of reasons.-erfr- e.g., to increase the stability and half-life of 
such molecules in physiological environments or as probes on a biochip. Mixtures of naturally 
occurring nucleic acids and analogs can be made; alternatively, mixtures of different nucleic acid 
analogs, and mixtures of naturally occurring nucleic acids and analogs may be made. 

[0092] Particularly preferred are peptide nucleic acids (PNA) which includes that 
include peptide nucleic acid analogs. These backbones are substantially non-ionic under neutral 
conditions, in contrast to the highly charged phosphodiester backbone of naturally occurring 
nucleic acids. This results in two advantages. First, the PNA backbone exhibits improved 
hybridization kinetics. PNAs have larger changes in the melting temperature (T m ) for 
mismatched versus perfectly matched basepairs. DNA and RNA typically exhibit a 2-4 °C drop 
in T m for an internal mismatch. With the non-ionic PNA backbone, the drop is closer to 7-9°C. 
Similarly, due to their non-ionic nature, hybridization of the bases attached to these backbones is 
relatively insensitive to salt concentration. In addition, PNAs are not degraded by cellular 
enzymes, and thus can be more stable. 

[0093] The nucleic acids may be singl e stranded or doubl e stranded, double-stranded 
or single-stranded, as specified, or contain portions of both double stranded or singl e stranded 
double-stranded or single-stranded sequence. As will be appreciated by those in the art, the 
depiction of a single strand also defines the sequence of the complementary strand; thus the 
sequences described herein also provide the complement of the sequence. The nucleic acid may 
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be DNA, both genomic and cDNA, RNA or a hybrid, where the nucleic acid may contain 
combinations of deoxyribo- and ribo-nucleotides, and combinations of bases, including uracil, 
adenine, thymine, cytosine, guanine, inosine, xanthine hypoxanthine, isocytosine, isoguanine, 
etc. 

[0094] "Transcript" typically refers to a naturally occurring RNA, e.g., a pre-mRNA, 
hnRNA, or mRNA. As used herein, the term "nucleoside" includes nucleotides and nucleoside 
and nucleotide analogs, and modified nucleosides such as amino modified nucleosides. In 
addition, "nucleoside" includes non-naturally occurring analog structures. Thus,-e ^ e.g., the 
individual units of a peptide nucleic acid, each containing a base, are referred to herein as a 
nucleoside. 

[0095] As used-herein - herein, a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence through one 
or more types of chemical bonds, usually through complementary base pairing, usually through 
hydrogen bond formation. As used herein, a probe may include natural (i.e., A, G, C, or T) or 
modified bases (7-deazaguanosine, inosine, etc.). In addition, the bases in a probe may be joined 
by a linkage other than a phosphodiester bond, so long as it does not functionally interfere with 
hybridization. Thus, e.g., probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by one of 
skill in the art that probes may bind target sequences lacking complete complementarity with the 
probe sequence depending upon the stringency of the hybridization conditions. The probes are 
preferably directly labeled such as with isotopes, chromophores, lumiphores, chromogens, or 
indirectly labeled such as with biotin to which a streptavidin complex may later bind or with 
enzymatic labels. By assaying for the hybridization of the probe to its target nucleic acid 
sequence, one can detect the presence or absence of the select sequence or subsequence. 
Diagnosis or prognosis may be based at the genomic level, or at the level of RNA or protein 
expression. 

[0096] The skilled person is capable of designing oligonucleotide probes that can be 
used in diagnostic methods of the present invention. Preferably, such probes are immobilis o d 
immobilized on a solid surface as to form an oligonucleotide microarray of the invention. The 
oligonucleotide probes useful in methods of the present invention are capable of hybridizing 
under stringent conditions to AML-associated nucleic acids, such as to one or more of the genes 



25 



selected from Table 1, preferably to one or more of the genes selected from Table 2, more 
preferably to one or more of the genes selected from Table 3. 

[0097] Techniques for the synthesis of arrays using mechanical synthesis methods are 
described in, e.g., U.S. Patent No. 5,384,261, to which reference is made herein. Although a 
planar array surface is preferred, the array may be fabricated on a surface of virtually any shape 
or even a multiplicity of surfaces. Arrays may be peptides or nucleic acids on beads, gels, 
polymeric surfaces, fibers such as fiber optics, glass or any other appropriate substrate, for the 
purpose of which reference is made to U.S. Pat. Nos. 5,770,358, 5,789,162, 5,708,153, 6,040,193 
and 5,800,992. Arrays may be packaged in such a manner as to allow for diagnostics or other 
manipulation of an all-inclusive device. Reference is for e xampl e is, for example, made to U.S. 
Pat. Nos. 5,856,174 and 5,922,591 . 

[0098] The arrays provided by the present invention comprise capture probes that can 
specifically bind a nucleic acid molecule that is differ e ntially e xpress e d differentially expressed 
in AML classes. These arrays can be used to measure the expression levels of nucleic acid 
molecules to thereby create an expression profile for use in methods of determining the diagnosis 
and prognosis for AML patients, and for monitoring the efficacy of a therapy in these patients as 
described elsewhere herein. 

[0099] In some embodiments, each capture probe in the array detects a nucleic acid 
molecule selected from the nucleic acid molecules designated in Tables 1 and 2. The designated 
nucleic acid molecules include those differentially expressed differentially expressed in AML 
classes selected from cluster #1 -cluster #16 as depicted in figure 1. 

[00100] The arrays of the invention comprise a substrate having a plurality of addresses, 
where each address has a capture probe that can specifically bind a target nucleic acid molecule. 
The number of addresses on the substrate varies with the purpose for which the array is intended. 
The arrays may be low-density arrays or high-density arrays and may contain 4 or more, 8 or 
more, 12 or more, 16 or more, 20 or more, 24 or more, 32 or more, 48 or more, 64 or more, 72 or 
more 80 or more, 96, or more addresses, or 192 or more, 288 or more, 384 or more, 768 or more, 
1536 or more, 3072 or more, 6144 or more, 9216 or more, 12288 or more, 15360 or more, or 
18432 or more addresses. In some embodiments, the substrate has no more than 12, 24, 48, 96, 
or 192, or 384 addresses, no more than 500, 600, 700, 800, or 900 addresses, or no more than 
1000, 1200, 1600, 2400, or 3600 addresses. 
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[00101] The invention also provides a computer-readable medium comprising one or 
more digitally encoded expression profiles, where each profile has one or more values 
representing the expression of a gene that is diff e r e ntially e xpressed differentially expressed in 
an AML class. The preparation and use of such profiles is well within the reach of the skilled 
person ( se e e .g. (see, e.g., WO 03/083140). In some embodiments, the digitally e ncoded 
digitally encoded expression profiles are comprised in a database. See, for example, U.S. Patent 
No. 6,308,170. 

[00102] The present invention also provides kits useful for diagnosing, treating, and 
monitoring the disease state in subjects affected by AML. These kits comprise an array and a 
computer readable medium. The array comprises a substrate having addresses, where each 
address has a capture probe that can specifically bind a nucleic acid molecule (by using an 
oligonucleotide array) or a peptide (by using a peptide array) that is differ e ntially expressed 
differentially expressed in at least one AML class. The results are converted into a 
computer-readable medium that has digitally encoded digitally encoded expression profiles 
containing values representing the expression level of a nucleic acid molecule detected by the 
array. 

[00103] By using the array described above, the amounts of various kinds of nucleic 
acid molecules contained in a nucleic acid sample can be simultaneously determined. In 
addition, there is an advantage such that the determination can be carried out even with a small 
amount of the nucleic acid sample. For instance, mRNA in the sample is labeled, or labeled 
cDNA is prepared by using mRNA as a template, and the labeled mRNA or cDNA is subjected 
to hybridization with the array, so that mRNAs being expressed in the sample are simultaneously 
detected, whereby their expression levels can be determined. 

[00104] Genes each of which expression is altered due to AML can be found by 
determining expression levels of various genes in the AML affected AML-affected cells and 
classified into certain types as described above and comparing the expression levels with the 
expression level in a control tissue. 

[00105] The method for determining the expression levels of genes is not particularly 
limited, and any of techniques for confirming .alterations of the gene expressions mentioned 
above can be suitably used. Among all, the method using the array is especially preferable 
because the expressions of a large number of genes can be simultaneously determined. Suitable 
arrays are commercially available, e.g., from Affymetrix. 
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[00106] For instance, mRNA is prepared from blast cells, and then reverse transcription 
is carried out with the resulting mRNA as a template. During this process, labeled cDNA can be 
obtained by using, for instance, any suitable labeled primers or labeled nucleotides. 

[00107] As to the labeling substance used for labeling, there can be used substances such 
as radioisotopes, fluorescent substances, chemiluminescent substances and substances with 
fluophor, and the like. For instance, the fluorescent substance includes Cy2, FluorX, Cy3, 
Cy3.5, Cy5, Cy5.5, Cy7, fluorescein isothiocyanate (FITC), Texas Red, Rhodamine and the like. 
In addition, it is desired that samples to be tested (cancer samples to be tested in the present 
selection method) and a sample to be used as a control are each labeled with different fluorescent 
substances, using two or more fluorescent substances, from the viewpoint of enabling 
simultaneous detection. Here, labeling of the samples is carried out by labeling mRNA in the 
samples, cDNA derived from the mRNA, or nucleic acids produced by transcription or 
amplification from cDNA. 

[00108] Next, the hybridization is carried out between the above-mentioned labeled 
cDNA and the array to which a nucleic acid corresponding to a suitable gene or its fragment is 
immobilized. The hybridization may be performed according to any known processes under 
conditions that are appropriate for the array and the labeled cDNA to be used. For instance, the 
hybridization can be performed under the conditions described in Molecular Cloning, A 
laboratory manual, 2nd ed., 9.52-9.55 (1989). 

[00109] The hybridization between the nucleic acids derived from the samples and the 
array is carried out, under the above-mentioned hybridization conditions. When much time is 
needed for the time period required for procedures from the collection of samples to the 
determination of expression levels of genes, the degradation of mRNA may take place due to 
actions of ribonuclease. In order to determine the difference in the gene expressions in the 
samples to be tested (i.e., cell or tissue samples of AML patients) and the gene expressions in a 
control sample, it is preferable that the mRNA levels in both of these samples are adjusted using 
a standard gene with relatively little alterations in expressions. 

[00110] Thereafter, by comparing the hybridization results of the samples to be tested 
with those of the control sample, genes exhibiting differential expression levels in both samples 
can be detected. Concretely, a signal which that is appropriate depending upon the method of 
labeling-used- used, is detected for the-array- array, which is subjected to hybridization with the 
nucleic acid sample labeled by the method as described above, whereby the expression levels in 
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the samples to be tested can be compared with the expression level in the control sample for each 
of the genes on the array. 

[00111] The genes thus obtained which have a significant difference in signal intensities 
are genes each of which expression is altered specifically for certain AML classes. 

[00112] The present invention also provides a computer-readable medium comprising a 
plurality o f digitally encod e d digitally encoded expression profiles wherein each profile of the 
plurality has a plurality of values, each value representing the expression of a gene that is 
diff e r e ntially e xpr e s s ed differentially expressed in at least one AML class. The invention also 
provides for the storage and retrieval of a collection of data relating to AML sp e cific 
AML-specific g ene expression data of the present invention, including sequences and expression 
levels in a computer data storage apparatus, which can include magnetic disks, optical disks, 
magneto-optical disks, DRAM, SRAM, SGRAM, SDRAM, RDRAM, DDR RAM, magnetic 
bubble memory devices, and other data storage devices, including CPU registers and on-CPU 
data storage arrays. Typically, the data records are stored as a bit pattern in an array of magnetic 
domains on a magnetizable medium or as an array of charge states or transistor gate states, such 
as an array of cells in a DRAM device (e.g., each cell comprised of a transistor and a charge 
storage area, which may be on the transistor). 

[00113] For use in diagnostic, research, and therapeutic applications suggested above, 
kits are also provided by the invention. In the diagnostic and research applications such kits may 
include any or all of the following: assay reagents, buffers, AML class-specific nucleic acids or 
antibodies, hybridization probes and/or primers, antisense polynucleotides, ribozymes, dominant 
negative AML polypeptides or polynucleotides, small molecules inhibitors of AML-associated 
sequences, arrays, antibodies, Fab fragments, capture peptides etc. In addition, the kits may 
include instructional materials containing directions (i.e., protocols) for the practice of the 
methods of this invention. While the instructional materials typically comprise written or printed 
materials, they are not limited to such. Any medium capable of storing such instructions and 
communicating them to an end user is contemplated by this invention. Such media include, but 
are not limited to electronic storage media (e.g., magnetic discs, tapes, cartridges, chips), optical 
media (e.g. 1 , CD ROM), and the like. Such media may include addresses to internet sites that 
provide such instructional materials. One such internet site may provide a database of AML 
reference expression profiles useful for performing similarity clustering of a newly determine 
subject expression profiles with a large set of reference profiles of AML subjects comprised in 
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sakt- the database. Pr e f e rably Preferably, the database includes clinically relevant data such as 
patient prognosis, successful methods of treatment and cytogenetic characteristics for the various 
AML classes in the database. 

[00114] The invention e ncompasses for instanc e encompasses, for instance, kits 
comprising an array of the invention and a computer-readable medium having digitally encod e d 
digitally encoded reference profiles with values representing the expression of nucleic acid 
molecules detected by the arrays. These kits are useful for assigning a subject affected by AML 
to an AML class and for diagnosing AML in a subject. 

[00115] The present invention also provides for kits for screening for modulators of 
AML-associated sequences. Such kits can be prepared from readily available materials and 
reagents. For example, such kits can comprise one or more of the following materials: an 
AML-associated polypeptide or polynucleotide, reaction tubes, and instructions for testing 
AML-associated activity. Optionally the kit may comprise an array for detecting 
AML-associated genes, specifically cluster-defining genes according to the invention. A wide 
variety of kits and components can be prepared according to the present invention, depending 
upon the intended user of the kit and the particular needs of the user. 

[00116] Diagnosis would typically involve evaluation of a plurality of genes or products. 
The genes will be selected based on correlations with important parameters in disease which that 
may be identified in historical or outcome data. 

[00117] In a preferred embodiment embodiment a kit-of-parts according to the 
invention comprises an oligonucleotide microarray according to the invention and means for 
comparing a gene expression profile determined by using-said- the microarray with a database of 
AML reference expression profiles. The present invention also comprises kits of parts suitable 
for performing a method of the invention as well as the use of the various products of the 
invention, including databases, microarrays, oligonucleotide probes and classification schemes in 
diagnostic or prognostic methods of the invention. 

[00118] The methods and compositions of the invention may be used to screen test 
compounds to identify therapeutic compounds useful for the treatment of AML. In one 
?. * ^embodiment, the test compounds are screened in a sample comprising primary cells or a cell line 
representative of a particular AML class. After treatment with the test compound, the expression 
levels in the sample of one or more of the diff e rentially e xpr e ss e d differentially expressed g enes 
of the invention are measured using methods described elsewhere herein. Values representing 
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the expression levels of the diff e rentially express e d differentially expressed genes are used to 
generate a subject expression profile. This subject expression profile is then compared to a 
reference profile associated with the AML class represented by the sample to determine the 
similarity between the subject expression profile and the reference expression profile. 
Differences between the subject expression profile and the reference expression profile may be 
used to determine whether the test compound has anti-leukemogenic activity. 

[00119] The test compounds of the present invention can be obtained using any of the 
numerous approaches in combinatorial library methods known in the art, including: biological 
libraries; spatially addressable parallel solid phase or solution phase libraries; synthetic library 
methods requiring deconvolution; the 'on e b e ad on e compound' "one-bead one compound" 
library method; and synthetic library methods using affinity chromatography selection. The 
biological library approach is limited to polypeptide libraries, while the other four approaches are 
applicable to polypeptide, non-peptide oligomer or small molecule libraries of compounds (Lam 
(1997) Anticancer Drug Res. 12:145). 

[00120] Examples of methods for the synthesis of molecular libraries can be found in the 
art, for example example, in DeWitt et al (1993) Proc.^ad^ Natl. Acad. Sci. USA 90:6909; Erb 
et al (1994) Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann et al. (1994) J. Med. Chem. 
37:2678; Cho et al (1993) Science 261:1303; Carell et al (1994) Angew. Chem. Int. Ed. Engl. 
33:2059; Carell et al (1994) Angew. Chem. Int. Ed. Engl. 33:2061; and in Gallop et al (1994) J. 
Med. Chem. 37:1233. Libraries of compounds may be presented in solution (e.g., Houghten 

(1992) Biotechniques 13:412-421), or on beads (Lam (1991) Nature 354:82-84), chips (Fodor 

(1993) Nature 364:555-556), bacteria (U.S. Patent No. 5,223,409), spores (U.S. Patent No. 
5,223,409), plasmids (Cull et al (1992) Proc. Natl. Acad. Sci. USA 89:1865-1869) or on phage 
(Scott and Smith (1990) Science 249:386-390; Devlin (1990) Science 249:404-406; Cwirla et al 
(1990) Proc. Nad. Natl. Acad. Sci. U.S.A. 97:6378-6382; Felici (1991) J. Mol. Biol. 
222:301-310). 

[00121] Candidate compounds include, for example, 1) peptides such as soluble 
peptides, including Ig-tailed fusion peptides and members of random peptide libraries (see, e.g., 
Lam et al (1991) Nature 354:82-84; Houghten et al (1991) Nature 354:84-86) and 
combinatorial chemistry-derived molecular libraries made of D- and/or L- configuration amino 
acids; 2) phosphopeptides (e.g., members of random and partially degenerate, directed 
phosphopeptide libraries, see, e.g., Songyang et al (1993) Cell 72:767-778); 3) antibodies (e.g., 
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polyclonal, monoclonal, humanized, anti-idiotypic, chimeric, and single chain antibodies as well 
as Fab, F(ab')Z, Fab expression library fragments, and epitop e binding epitope-binding 
fragments of antibodies); 4) small organic and inorganic molecules (e.g., molecules obtained 
from combinatorial and natural product libraries; 5) zinc analogs; 6) leukotriene A4 and 
derivatives; 7) classical aminopeptidase inhibitors and derivatives of such inhibitors, such as 
bestatin and arphamenine A and B and derivatives; 8) and artificial peptide substrates and other 
substrates, such as those disclosed herein above and derivatives thereof. 

[00122] The present invention discloses a number of genes that are 
differentially expr e ssed differentially expressed in AML classes. These differentially expressed 
differentially expressed genes are shown in Tables 1 and 2. Because the expression of these 
genes is associated with AML risk factors, these genes may play a role in leukemogenesis. 
Accordingly, these genes and their gene products are potential therapeutic targets that are useful 
in methods of screening test compounds to identify therapeutic compounds for the treatment of 
AML. Genes that are common between a number of AML classes are preferred as targets for 
therapeutic treatment, since a broader working over the patient population can be expected. It is 
very likely that genes that are present in more than one AML class, as defined in the present 
invention, are involved in general processes underlying AML. Thus, the expression of these 
genes is likely to be associated with AML risk factors and thus play a role in leukemogenesis. 
Genes that are present in several classes or clusters may thus define superclusters, which 
superclusters may define the processes that play an important role in leukemogenesis in general, 
and AML in particular. 

[00123] The differentially expressed differentially expressed g enes of the invention 
may be used in cell-based screening assays involving recombinant host cells expressing the 
diff e rentially expr e ssed differentially expressed g ene product. The recombinant host cells are 
then screened to identify compounds that can activate the product of the differentially expressed 
differentially expressed gene— f^~_(Le^agonists) or inactivate the product of the 
differentially express e d differentially expressed g ene-fe^r- (i.e.. antagonists). 

[00124] Any of the leukemogenic functions mediated by the product of the 
diff e r e ntially expr e ss e d differentially expressed g ene may be used as an endpoint in the 
screening assay for identifying therapeutic compounds for the treatment of AML. Such endpoint 
assays include assays for cell proliferation, assays for modulation of the cell cycle, assays for the 
expression of markers indicative of AML, and assays for the expression level of genes 
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diff e r e ntially e xpr e ssed — differentially expressed in AML classes as described above. 
Modulators of the activity of a product of a diff e r e ntially e xpr e ss e d differentially expressed 
gene identified according to these drug-screening assays provided above can be used to treat a 
subject with AML. These methods of treatment include the steps of administering the 
modulators of the activity of a product of a differentially expr e ssed differentially expressed g ene 
in a pharmaceutical composition as described herein, to a subject in need of such treatment. 

[00125] The following examples are offered by way of illustration and not by way of 
limitation. 

EXAMPLE 1 
Methods Used 

Patients and cell samples 

[00126] Patients with a confirmed diagnosis of de novo AML were included in this study 
(Table 4). All patients were treated according to the HOVON (Dutch-Belgian 

Hematology-Oncology Co-operative group) protocols (http://www.hovon.nl). 

(WorldWideWeb.hovon.nl). The treatment protocols have been described previously Rombouts 
et al y 2001). Bone marrow or peripheral blood aspirations of AML patients at diagnosis (n=286) 
and healthy volunteers (n=5) were taken after informed consent. Blasts and mononuclear cells 
were purified by Ficoll-Hypaque (Nygaard, Oslo, Norway) centrifugation and cryopreserved. 
CD31 positiv e CD34-positive cells of healthy volunteers (n=3) were sorted using the 
fluorescent activated cell sorter (FACS). According to cytological analysis analysis, the AML 
samples contained 80-100% blast cells after thawing independent of the blast count at diagnosis. 

RNA isolation and quality control 

[00127] After thawing, cells were washed once with Hanks balanced salt solution. High 
quality total RNA was extracted by lyses with guanidinium isothiocyanate followed by cesium 
chloride gradient purification (Chomczynski & Sacchi, 1987). RNA concentration, quality and 
purity were examined using the RNA 6000 Nano assay on the Agilent 2100 Bioanalyzer 
(Agilent, Amstelveen,tThe Netherlands). None of the samples showed RNA degradation* 
(28S/1 8S rRNA ratio > 2) or DNA contamination. 
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Gene profiling and quality control 

[00128] 286 newly diagnosed cases of AML (Table 3) were analyzed by gene profiling 
using the Affymetrix U133A GeneChip. The U133A GeneChips contain 22283 probe sets 
representing approximately 13000 distinct genes. Ten microgram micrograms of total RNA was 
used for the production of antisense biotinylated RNA. Single-stranded cDNA and 
double-stranded cDNA were synthesized according to the manufactures protocol (Invitrogen Life 
Technologies, Breda, The Netherlands) using the T7-(dT)24-primer (Genset Corp, Paris France). 
In vitro transcription was performed with biotin-1 1-CTP and biotin-16-UTP (Perkin Elmer, 
Hoofddorp, The Netherlands) and the MEGAScript T7 labeling kit (Ambion, Cambridgeshire, 
UK). Double-stranded cDNA and cRNA were purified and fragmented with the GeneChip 
Sample Cleanup Module (Affymetrix, Santa Clara, CA). Biotinylated RNA was subsequently 
hybridized to the Affymetrix U133A GeneChip (45°C for 16 hours). Staining, washing and 
scanning procedures were carried out as described in the GeneChip Expression Analysis 
Technical Manual (Affymetrix, Santa Clara, CA). All GeneChips were visually inspected for 
obvious irregularities. The global method of scaling/normalization was applied and the 
differences between the scaling/normalization factors of all GeneChips (n=294) were less than 
^-fetd- three-fold (0.70, SD 0.26). All additional quality metrics^-iter- i.e., percent genes present 
(50.6, SD 3.8), actin 3' to 5' ratio (1.24, SD 0.19) and GAPDH^e- 3' to 5' ratio (1.05, SD 0.14) 
indicated high overall sample and assay quality. 

Data normalization, analysis and visualization 

[00129] The mean intensity values of all probe sets were calculated by the global 
method of scaling/normalization using MAS5.0. As most genes with values below 30 are absent 
(83% of all absent calls), these values were classified as unreliable and set to 30. This process 
resulted also in the exclusion of possibly unreliable present calls (10% of all present calls). The 
ratios between measured intensity and geometric mean intensity were calculated for each probe 
set and log2 transformed to be used for further data analyses with Omniviz®, SAM® and PAM®. 

[00130] Omniviz (Maynard, MA (version 3.6)) - Different numbers of probe sets were 
selected by filtering for those genes that in one or more samples differed atvleast n-fold from the 
geometric mean expression level of all AML patients. By using various ratios different numbers 
o f diff e r e ntially expr e ssed differentially expressed probe sets were selected for the correlation 
visualization tool (Table 2). For each number of selected probe sets the clustering of the AML 
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patients in specific molecularly recognizable groups was investigated using the Correlation 
Visualization tool of Omniviz (Suppl e mental Data (Figures B to H)) . 

[00131] Table 5 (below) shows the evaluation of the Correlation View results on the 
basis of the clustering of AML patients with similar molecular abnormalities.). The few AML 
cases with abnormalities involving chromosome 5 were excluded. Ratio: ratio between 
measured intensity and geometric mean intensity by which probe sets were selected. 

[00132] SAM ® (version 1.21) Trustees of Leland Stanford Junior University - All 
supervised analyses were performed using Significance Analysis of Microarrays (SAM) (Tusher 
et al, 2001). The criterion to identify the top40 genes for the assigned clusters was: at least a 

two-fold difference between selected cluster and the remaining AML samples and a 
q-value of less than 5%. 

[00133] PAM ® (version 1.12) Trustees of Leland Stanford Junior University - All 
supervised class prediction analyses were performed by applying Prediction Analysis of 
Microarrays (PAM) software in R (version 1.7.1) (Tibshirani et al, 2002). 

All genes identifi e d by the SAM and PAM m e thods ar e availabl e as Supplemental Data 
(Tables A 1 to PI and Q). 

RT-PCR and sequence analyses 

[00134] Reverse trancriptase - polymerase chain reactions (RT-PCR) and sequence 
analyses for mutations in fXH-ITD, FLT3-TKD, N-RAS, K-RAS and cEBPa, as well as 
real-time PCR for EVll were performed as described previously (van Waalwijk van 
Doorn-Khosrovani et al, 2003a; van Waalwijk van Doorn-Khosrovani et al, 2003b; Valk et al, 
2004; Care et al, 2003). 

Statistical analyses of survival 

[00135] Statistical analyses were performed with Stata Statistical Software, Release 7.0 
(Stata, College Station, TX). Actuarial probabilities of overall survival (OS, with failure death 
due to any cause) and event-free survival (EFS, with failure in case of no complete remission at 
day 1, at relapse or death in first CR) were estimated by the method of Kaplan and Meier. 
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Results 

Correlation visualization of de novo AML by gene expression 

[00136] The best unsupervised ordering by applying the visualization tool of Omniviz of 
the AML cases in relation to different molecular markers was reached using 2856 probe sets 
(representing 2008 annotated genes and 146 ESTs) (Figure 1A and Table 5). Sixteen distinct 
groups of AML patients were assigned on the basis of strong correlation between adjacent AML 
patients, i.e., within one red square along the diagonal, as well as the correlation and 
anti-correlation between the different groups, i.e., between the red squares along the diagonal 
(Figure 1 A and Suppl e m e ntal data (Figur e A) ). The final Omniviz Correlation View generated 
with 2856 probe sets was adapted such that cytological, cytogenetic and molecular parameters 
could be plotted directly adjacent to the original diagonal. This resulted in a unique way of 
visualization of the groups of patients with high correlation and related parameters (Figure IB). 

[00137] Distinct clusters of AML t(8;21), AML inv(16) and AML t(15;17) were 
apparent (Figure IB). Although these distinct clusters were readily identified with less probe 
sets using the correlation tool, clusters of AML patients with mutations in FLT3 or cEBPa, or 
with overexpression of EVI1 were only apparent with 2856 probe sets (Table 5 and Figures 4 to 
10). When more genes were used for the correlation visualization this compact clustering 
vanished (Table 5). 

[00138] Unique genes characteristic for each of the 16 identified clusters were obtained 
by supervised analysis using SAM. The expression profiles of the top40 genes are plotted in 
Figure IB alongside the Correlation View. The SAM analyses resulted in only 599 
discriminating genes (Tables 23-39) since a distinct gene profile for cluster #14 could not be 
identified, suggesting tight overlap with genes in clusters #7 and #8. 

AML and recurrent translocations 

[00139] CBFfi/MYHU - All inv(16) AML patients clustered within cluster #9 (Figure 
1 B and Suppl e mental Data (Table I) ). Of note,-4- four patients who were previously not known 
to harbour harbor an inv(16) were included within this cluster. Molecular analysis and Southern 
blotting revealed the presence of CBFfi/MYHJ /-fusion gene in those cases (Figure 11). SAM 
analysis revealed that MYHJJ was the most prominent discriminating gene for this cluster 
(Suppl e m e ntal data (Tabl e II and Figur e 12) . Interestingly, CBFfi anti-correlated with this 
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cluster, suggesting that the CBFfi/MYHl 1 fusion protein down modulates the expression of the 
CBFfi allele. 

[00140] PML/RARa - Cluster #12 contains all cases of acute promyelocyte leukemia 
(APL) with t(15;17) (Figure IB and Supplemental Data (Table L) ), including two patients 
previously recognized as APL with PML/RARa by RT-PCR only. SAM analyses (Suppl e mental 
Data (Tabl e LI)) revealed that genes encoding growth factors such as hepatocyte growth factor 
(HGF), macrophage-stimulating 1 (hepatocyte growth factor-like (MST1)) and fibroblast growth 
factor 13 (FGFJ3) were specific for this cluster. In addition, cluster #12 could be separated into 
two subgroups with either high or low white blood cell count (WBC) (Suppl e m e ntal data 
(Figure 13) . This subdivision corresponds with FLT3 ITD mutation status (Figure IB). 

[00141] AML1/ETO - All patients with a t(8;21) grouped within cluster #13 (Figure IB 
and Supplemental Data (Table M) ), including one patient without a t(8;21) (2496). SAM 
identified ETO as the most discriminative gene for this cluster (Supplem e ntal data (Tabl e Ml 
and Figur e H) . 

AML with llq23 abnormalities 

[00142] AML patients with 1 lq23 abnormalities were intermingled within the 286 AML 
patients, although two subgroups were apparent, i.e., cluster #1 and cluster #16 (Figure lB-an4 
Supplemental Data (Tables A and P) ). Cluster #16 contains four cases of t(9;l 1) and one case of 
t(l 1;19) (5/1 1 cases (45%)). SAM analyses identified a strong signature with a group of genes 
specifically upregulated up-regulated in the majority of cases in this cluster (Figure lB-aad 
Supplemental data (Tabl e PI) ). Although seven of 14 (50%) cases within cluster #1 have 
chromosome 1 1 abnormalities as well, this subgroup appears quite heterogeneous with a less 
uniform signature (Figure IB). 

AML and cEBPa mutations 

[00143] Interestingly, two separate clusters (#4 and #15) comprise AML patients with 
predominantly normal karyotypes and a high frequency of mutations in cEBPa (Figure IB 
(Clusters #4 (8/15 cases (53%)) and #15 (5/8 cases (62%))). In cluster #4 a set of up- and-dewn 
r e gulat e d down-regulated g enes could be defined (Suppl e m e ntal data (Tabl e Dl)) , which 
appeared to discriminate the AML cases in cluster #4 from cluster #15. The upr e gulated 
up-regulated genes represent certain T-cell genes, such as the CD7 antigen (CD7) and the T c e ll 
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T-cell receptor delta locus (TRD@\ which are known to be expressed on immature subsets of 
AML as well (Lo Coco et al, 1989; Boeckx et al, 2002). All but one of the top40 genes of 
cluster #15 are downr e gulated (Supplem e ntal data (Tabl e 01)). down-regulated. Interestingly, 
these genes are similarly downr e gulated down-regulated in cluster #4 (Figure IB). The genes 
encoding alpha 1-catenin (CTNNAJ), tubulin beta-5 (TUBB5) and Nedd4 family interacting 
protein 1 (NDFIP1) were the only genes down modulat e d down-modulated and among the 
top40 in both cluster #4 and #15. 

AML and EVll overexpression 

[00144] A separate cluster (#10) of AML was identified in which 44% (10/22 cases^ 
Suppl e m e ntal data (Tabl e J) ) showed increased expression of EVIL Aberrant expression of 
EVI1 in cluster #10 correlated with chromosome 7 abnormalities (6/10 EVI1 -positive cases). 
This complete group of patients could be discriminated based on a selection of genes, suggesting 
that all patients, even the EVI1 negativ e £K//-negative cases, carry abnormalities in a common 
pathway. Cluster # 8 also contains a relatively high number of chromosome 7 aberrations (5/13 
cases , Supplemental data (Tabl e H) ), but it displays a different molecular signature compared to 
cluster #10 (Figure IB). This suggests that high expression of EVI1 and/or EVll -related proteins 
determines the molecular profile of cluster #10. Four out of 14 cases within the heterogeneous 
cluster #1 also demonstrated increased EVll expression. These patients may cluster outside 
cluster #10 since their molecular signatures are most likely the result of EVll overexpression and 
an 1 lq23 abnormality. 

AML with FLT3 mutations 

[00145] Groups of patients with mutations in the FLT3 receptor gene were recognized 
within the Correlation View (Figure IB). In fact, clusters #2 and #6 merely consist of patients 
with a FLT3 ITD. Interestingly, almost all of these patients have a normal karyotype. In 
addition, the FLT3 ITD mutation status seems to divide several clusters into two groups, e.g., 
clusters #3, #5 and AML with t(15;17) (#12). Other individual cases of AML with FLT3 ITD 
were more dispersed over the whole group of AML patients. AML patients with mutations in 
the tyrosine kinase domain (TKD) of FLT3 did not cluster. Likewise patients with mutations in 
codons 12, 13 or 61 of the small GTPase RAS (N-RAS and K-RAS) do not have apparent 
signatures and do not aggregate in the Correlation View (Figure IB). 
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Other unique AML clusters 

[00146] AML patients with normal karyotypes clustered in several subgroups within the 
assigned clusters (Figure IB), In fact, the majority of patients in cluster #11 have normal 
karyotypes without any consistent additional abnormality. Other unique clusters, i.e., cluster #3, 
#5, #7, #8 and #14, were identified which could not be annotated with any known cytogenetic or 
molecular abnormality. Cluster #5 mainly contains AML patients that belong to the 
French- American-British (FAB) classification M4 or M5 subtypes (Figure IB), suggesting that 
the morphology was the main determinant for classifying these cases within this subgroup. 
Clusters #3, #7, #8, #1 1 and #14 contain AML cases, that do not belong to one FAB subtype, but 
can be discriminated based on distinct gene expression profiles. 

Class prediction of distinct clusters in AML 

[00147] All 286 AML cases were randomised randomized and divided into a training- 
(n=190) and a validation set (n=96). PAM was applied on the dataset to determine the minimal 
number of genes to predict distinct abnormalities with prognostic value in AML 1 , i.e., t(8;21), 
inv(16), t(15;17), 1 lq23 (cluster #16), £F/7/monosomy 7 (cluster #10), cEBPa (clusters #4 and 
#15) (Table 3). In addition, since FLT3 ITD mutations are frequent abnormalities in AML and 
associated with poor outcome , the minimal set of genes to predict FLT3 ITD mutations in AML 
were identified. 

[00148] All patients with favourabl e favorable cytogenetics within the validation set 
were predicted with 100% accuracy and with only few genes (Table 3). As expected from the 
SAM analyses, ETO for t(8;21), MYH11 for inv(16) and HGF for t(15;17) were among the most 
predictive genes (Supplem e ntal Data (Tabl e Q)) . Interestingly, cluster #10 (EVI1I monosomy 7) 
was predicted with high accuracy, although with a higher 10 fold cross validation ten-fold 
cross-validation error. Cluster #16 (llq23) was predicted with fairly high accuracy. Since 
cluster #15 (cEBPa) consists of few patients only, we combined both cEBPa clusters. These two 
clusters could subsequently be predicted within the validation set with fairly high accuracy. A 
-/^highly predictive signature for the FLT3 ITD cluster could not be \ defined by means of 
expression profiling within the AML patient cohort investigated. 

[00149] Table 3 (below) shows the class prediction using PAM (10 fold (ten-fold CV 
error: 10 fold cross validation ten-fold cross-validation prediction error on training set (n=190), 
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Error validation set: prediction error on validation set (n=96), #Probe sets: Number of probe sets 
used for prediction, #Genes: number of genes represented by probe sets used for prediction. For 
identiti e s of th e probe sets and g e nes s ee Suppl e m e ntal Data (Table Q). *After randomization 
none of the AML patients from cEBPa cluster #15 were included in the validation set. 

Survival analyses 

[00150] Overall survival (OS), event free survival (EFS) and relapse rate (RR) of AML 
patients from clusters containing >20 cases in the Correlation View, were determined, i.e., 
clusters #5 (M4/M5), #9 (inv(16)), #10 (£F/7/monosomy 7), #12 (t(15;17)) and #13 (t(8;21)). 
Patients with a complete clinical data set were included in the survival analyses (Figure 2). The 
mean actuarial OS and DFS probabilities at 60 months of the patients with favourabl e favorable 
cytogenetics were 62% (±8.7%) and 50% (±2.4%), respectively. AML patients included in 
cluster #5 had intermediate survival (OS 27% and EFS 32%), whereas patients from cluster #10 
showed poor treatment response (OS 6% (P=0.001) and EFS 18% (P=0.004)) mainly as a result 
of increased relapse incidence (Figure 2C). 

Discussion 

[00151] The results of the study presented here show profound diagnostic impact of 
expression profiling. Among AML with considerable genetic diversity, expression profiling 
provides an approach to distinguish these highly variable genetic subsets into clusters with 
distinct signatures. Patients with AML were classified in 16 groups based on their gene 
expression profiles by unsupervised Pearson's correlation coefficient analyses. The results show 
that each of the assigned clusters represents true AML subgroups with specific molecular 
signatures. 

[00152] Firstly, all cases with t(8;21) (AML1/ETO), inv(16) {CBFp/MYHll) or t(15;17) 
(PML/RARa), including patients that could not be recognized by karyotyping, could be clustered 
in three separate clusters with unique gene expression profiles. Unique correlations between 
gene expression profiles and favourabl e favorable cytogenetic aberrations have been shown in 
the prior art (Debernardi et al, 2003; Schoch et al, 2002), however, here we demonstrate that 
these patients can even be recognized with high accuracy within a representative cohort of AML 
patients. 
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[00153] Secondly, Significance Analyses of Microarrays (SAM) and Prediction 
Analyses of Microarrays (PAM), showed a strong concordance between the specific genes 
identified for the different assigned clusters, demonstrating that we identified truly discriminative 
genes for all the clusters that we assigned. For instance, we identified two distinct clusters (#4 
and #15) with overlapping signatures, which both included cases with normal karyotypes and 
mutations in cEBPa. Multiple genes appeared to be downr e gulat o d down-regulated in both 
subclasses but were unaffected in any other AML subgroup. 

[00154] Thirdly, the discriminative genes identified by SAM and PAM may in addition 
reveal specific functional pathways critical for the pathophysiology of AML. This is suggested 
by the identification of several functionally important genes implicated in specific subtypes of 
AML, such as the IL5R<x in AML with t(8;21) (Touw et al, 1991) and the bona fide 
FLT3/STAT5 targets IL2Ra (Kim et al, 2001) and PIM1 (Lilly et al, 1992) in AML with FLT3 
ITD mutations. 

[00155] Five clusters (#5, #9, #10, #12 and #13) 20 or more cases were evaluated in 
relation to outcome of therapy. As expected, clusters #9 {CBFfi/MYHl J), #12 (PML/RARa) and 
#13 (AML1/ETO), comprised cases with a favorable response to therapy. However, cases that 
belong to cluster #10 showed a distinct poor outcome. Patients in this cluster could be predicted 
with high accuracy in an independent validation set with a minimal set of genes. The high 
frequency of poor prognostic markers, e.g., -7(q), -5(q), t(9;22) or high EV11 is in agreement 
with the observation that this cluster represents a bad-risk AML group. However, since the 
cluster contains AML cases with a variety of genetically defined poor risk markers and since a 
significant portion of the cases did not express any of these lesions, this suggests that a unique 
pathway represented by the molecular signature of this cluster of AML patients is associated 
with bad outcome. 

[00156] This hypothesis is further strengthened by the fact that large numbers of cases 
with the same poor-risk markers were present in other clusters (#1 , #2, #8 and #16). Analysis of 
the genes up- or downregulated down-regulated in AML cases from cluster #10 may predict the 
pathway(s) involved the pathophysiology of this subgroup of AML patients. This might also 
shed light on the findings that the otherxases with distinct poor-prognostic markers are grouped 
in different clusters. Unfortunately, these latter groups were too small for an accurate analysis of 
treatment outcome. 



41 



[00157] The 44 AML patients in cluster #5 showed an intermediate survival estimate. 
Since these cases belong to AML FAB-M4 or -M5 subtype, it is possible that 
monocyte/macrophage related genes mainly drove clustering of these cases. Unsupervised 
clustering of larger numbers of only AML FAB-M4 or -M5 cases with a normal karyotype may 
result in the identification of specific subgroups with unique gene expression profiles and 
perhaps variable prognosis. 

[00158] Three clusters mainly consisting of patients with normal karyotype were 
identified. The majority of patients in two of those clusters (#2 and #6) were also characterized 
by FLT3 ITD mutations, whereas patients in cluster #11, with a discriminative molecular 
signature, did not contain any consistent abnormality. 

[00159] Two clusters (#1 and #16) were recognized, which harbored 1 1 q23 
abnormalities, representing defects involving the mixed-lineage leukemia gene. The reason for 
the separation of these two subgroups is most likely caused by different additional genetic 
defects in the cases of the distinct clusters, causing different gene expression profiles. In cluster 
#1 this abnormality may be the frequently observed high expression of EV11, which is not 
apparent in AML cases from cluster #16. A similar explanation may hold for AML cases in 
clusters #4 and # 15, both comprising cEBPa mutant cases, AML patients in clusters #1 and #10 
(high EVI1 expression), or patients in clusters # 8 and #10 with frequent monosomy 7. Given the 
fact that each of these clusters expressed such a distinct molecular signature most probably 
means that in the cases without the characteristic genetic lesion, other currently unidentified 
mutations affecting the same pathways are responsible for the genetic profiles. 

[00160] Internal tandem duplications (ITD) in the FLT3 gene adversely affect clinical 
outcome (Levis & Small, 2003). The molecular signature induced by the constitutively activated 
the FLT3 receptor appears not strong enough to distinguish FLT3 ITD carrying AML patients 
from the other cases. However, the clustering of FLT3 ITD positiv e ITD-positive patients 
within assigned clusters, as is the case in the APL subgroup (cluster #12), demonstrates that the 
presence of FLT3 ITD results in different biological entities within one type of disease. 

[00161] To this end, our study demonstrates that cytogenetically known as well as new 
clusters of AML with characteristic gene expression signatures can be identified with one single*: -n 
assay. The quality of genome-wide analysis will further advance with the availability of novel 
whole genome arrays, improved sequence annotation and the development of more sophisticated 
protocols and software, allowing analysis of subtle differences in gene expression and 
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comprehensive pathway prediction. These studies, while augmenting our understanding of the 
pathways involved in pathophysiology of AML, will result in improved diagnostics and possibly 
lead the way to the development anti-cancer drugs that interfere with disease related pathways. 

EXAMPLE 2 

Analyses of nov e l AML pati e nts Analyses of Novel AML Patients 
Pati e nts and c e ll samyle s Patients and cell samples 

[00162] Eligible patients have a diagnosis of primary AML, confirmed by cytological 
examination of blood and bone marrow. Blasts and mononuclear cells should be purified by 
Ficoll-Hypaque (Nygaard, Oslo, Norway) centrifugation. Add 1:1 diluted peripheral blood or 
bone marrow 1:4 diluted both in PBS up to 20-25 ml on to 15 ml Ficoll-Hypaque. Spin 15 
minutes at 1880rpm, 1880 rpm. Collect interphase with mononuclear cells and wash twice with 
PBS (total volume 50mh 50 ml, 8 minutes 2000 rpm). The pellet contains the mononuclear 
cells, including the blast cells. As a result, the AML samples should contain 80-100 percent 
blast cells, regardless of the blast count at diagnosis.-4©r_30xl0 6 cells/ml should be frozen in 
-1-vol- 1 vol PBS/1 vol heat inactivated FCS/0.5 vol DMSO stored in liquid nitrogen. 

RNA isolation and quality control 7?A^ isolation and quality control 

[00163] After thawing, cells were washed once with Hanks balanced salt solution. High 
quality total RNA should extracted by lysis with guanidinium isothiocyanate followed by cesium 
chloride gradient purification. RNA concentration, quality and purity should be examined using 
the RNA 6000 Nano assay on the Agilent 2100 Bioanalyzer (Agilent, Amstelveen, The 
Netherlands). None of the samples should show RNA degradation (28S/18S rRNA ratio > 2) or 
contamination by DNA. 

G e n e profiling and quality cor\\.vo\ Gene profiling and quality control 

[00164] Ten (ag of total RNA should be used to prepare antisense biotinylated RNA. 
Single-stranded cDNA and double-stranded cDNA should be synthesized according to the 
manufacturer's protocol (Invitrogen Life Technologies, Breda, The Netherlands) using the 
T7-(dT)24-primer (Genset Corp, Paris, France). In vitro transcription should be performed with 
biotin-1 1-CTP and biotin-1 6-UTP (Perkin Elmer, Hoofddorp, The Netherlands) and the 
MEGAScript T7 labeling kit (Ambion, Cambridgeshire, UK). Double-stranded cDNA and 
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cRNA should be purified and fragmented with the GeneChip® Sample Cleanup Module 
(Affymetrix, Santa Clara, CA). Biotinylated RNA should be hybridized to the Affymetrix 
U133A GeneChip® (45°C for 16 hours). Samples should be analyzed using Affymetrix U133A 
or U133 Plus2.0 GeneChips®. The U133A GeneChip® contains 22283 probe sets, representing 
approximately 13000 genes. These probe sets can also be selected from the U133 Plus2.0 
GeneChip®. Staining, washing and scanning procedures should be carried out as described in 
the GeneChip® Expression Analysis Technical Manual (Affymetrix, Santa Clara, CA). All 
GeneChips® should be visually inspected for irregularities. The global method of 
scaling/normalization should be applied and the differences between the scaling/normalization 
factors of all GeneChips® up to the Target Gene Intensity of 100 (reference value n=285: scaling 
factor = 0.70, SD 0.26). All additional measures of quality - percent genes present (reference 
value n=285: 50.6 ±3.8), actin 3' to 5' ratio (reference value n=285: 1.24 ±0.19) and GAPDH 
3 'to 5 ? 3' to 5' ratio (reference value n=285: 1.05 ±0.14) - should indicate high overall sample 
and assay quality. 

Reference data sol Reference data set 

[00165] A reference data set (gene expression data and detailed clinical and molecular 
data) of 285 AML patients should be downloaded from the Gene Expression Omnibus 
( www.ncbi.nlm.nih.gov/geo , — (WorldWideWeb.ncbi.nlm.nih.gov/geo, accession number 
GSE1159). 

Data normalization, analysis and visualizatioi i Dflta normalization, analysis and visualization 

[00166] All intensity values (reference set (n=285) and new AML patients to be 

included) should be scaled to an average value of 100 per GeneChip® according to the method 

of global scaling/normalization, available in the Affymetrix Microarray Suite (MAS5.0). All 

other setting should be default according to the manufacturer. 

[00167] As our methods reliably identify samples with an average intensity value >30 

but do not reliably discriminate values from 0 - <30, these values, should be set to 30. 

[00168] For each probe-set- set, the geometric mean of the hybridization intensities of all 

patient samples should calculated. The level of expression of each probe set in every sample was 

determined relative to this geometric mean and transformed to log2 to ascribe equal weight to 
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gene-expression levels with similar relative distances to the geometric mean. The transformed 
expression data should be subsequently imported into Omniviz. 

[00169] Pearson's Correlation Visualization tool of Omniviz (Maynard, MA (version 
3.6)) - The Omniviz package should be used to perform and visualize unsupervised cluster 
analysis. The clustering of molecularly recognizable specific groups of patients should be 
investigated with the 2856 probe sets (Table 1) taking the reference set (n=285) and new patients 
to be analys e d analyzed into account. 
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[00170] Table-k- 1: About 2856 genes used for classifying AML of 286 patients into 
defined clusters as identified in Correlation View 
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r oMr 1 


Uc /117/1Q^ 

HS.4J l<\yj 


9010^8 c at 
ZU lU^o S al 


A4VT Q 
1V1 I \Jy 


Uc /1HQ 1 /I 

HS.4JJol4 


901 0A0 v at 
ZU1UOU X al 


o 1 UiVl 


Uc /f5G77£ 
HS.4jy/ /o 


901 0A1 c at 
ZU1U01 S al 


o 1 <JM 


Uc /1 1Q77A 


9010AQ at 

ZU iuoy al 


IVllVlr Z 


Uc 1^7077 
rlS. JO / O / / 


901 1 0<s at 
ZU1 J UJ al 


T riAt Q1 


Uc /ir^oono 

riS.4U/yUy 


901 1 07 c at 
ZU 1 1 U / S at 


TURQ 1 
1 11 Do 1 


Uc 1 /C/IOOA 

MS. 1 o4zzo 


901 1 08 c at 
ZUI 1 Uo S al 


TURC 1 


Uc 1 /C/IOO/C 

rlS. 1 o4zzo 


901 1 OQ c at 
ZUI lUV_S_al 


TURC 1 

1 Hoo 1 


Uc 1 £/tOO£ 

HS. 1 o4zzo 


901 110 c at 
ZUI 1 1 U S at 


TURQ 1 
1 Hoo 1 


Uc 1 £/100£ 

lis. 1 o4zzo 


0H1 1 01 o ot 

zui izj s at 


fcir j A 


Tin 1 1 A/TO 1 


201125 s at 


ITGB5 


Hs. 149846 


201131_s__at 


CDH1 


Hs. 194657 


901 1 1£ at 

ZU 1 1 JO al 


DT P0 


Uc OO/IOO 

HS. / /4zz 


om 1 77 o ot 
zu 1 1 3 /_s_at 


ITT a rwn 1 
nLA-UrD 1 


Hs.Joo4Uy 


901 141 ot 

zu 1 1 4 i at 


Lrr IN Mo 


Hs.joWo4 


i aoie i ^continueaj. 






on 1 1 &c\ o ot 
zui i ou s at 


pen a 


Uc OO 1 ooo 
HS.zzl ooV 


001 1 £1 c at 

zu 1 1 o i s at 


pen A 
UoJJA 


Uc OO 1 ooo 
HS.zz 1 ooV 


001 1 AO ot 

zui loz at 


lurt)r / 


Uc A 1 C7Q C 

HS.4j J /V3 


001 1 Al c at 

zui ioj s at 


tnrrRP7 


Uc /n^7Q^ 


orn 1 aq o ot 
zui ioy_s_at 


nut ij no 
oHLHoZ 


Uc 1 1 1 00 ^ 

HS. 1 / 1 ozj 


001 1 70 c at 

zui i /u s_at 


DUT UR0 

oHLHoZ 


Uc 171 Q0 ^ 
HS. 1 / 1 ozj 


001 1 1A c at 

zui i /4_s_jit 


TPPF01P 
J ClvrZlr 


Uc 07/i/ioe 

HS.Z /44zo 


001 1 7Q at 

zui i /o__ai 


r daU / 


Uc ^01 0 
HS.JV1 z 


om 1 cq c ot 
zu 1 1 oV_s_at 


TTPP T. 
1 1 r KJ 


Uc 77^ 1 ^ 
HS. / / J 1 J 


0O1 1 Q1 ot 

ZUI 1 yj at 


jplU 1 


Uc 1 1 OOl 
HS. 1 1 Zz3 


0O1 1 c at 

zui iyz>_s_at 




Uc 1 Q/1AA1 
HS. 1 540U1 


001001 at 

zui zui at 


L.o 1 o 


Uc AQ^ 


0O1 0 1 Q at 

zu i z i o_at 


PTRP0 
1 DtZ 


Uc 171 1Q1 
HS. 1 / 1 Jy 1 


001000 v at 
ZUJZZU X dl 


PTRP0 
1 or Z 


Uc 1 71 101 
HS. 1/1 jV 1 


zUlzzz s at 


KAJJzJd 


Hs.l59Uo7 


201223 s at 


RAD23B 


Hs. 159087 


201234 at 


ILK 


Hs.6196 


201242 s at 


ATP1B1 


Hs.78629 


201249 at 


SLC2A1 


Hs. 169902 


201250 s at 


SLC2A1 


Hs. 169902 
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201251 at 


PKM2 


1 lo. 1 70Z.O 1 


201272~at 


AKR1B1 


He 1 ^ 


201285~at 

* — VX -* * xx ^x %,-v k> 


MKRN1 

IVllVlVl 1 


1 lo. / OJO 


201291~s at 


TOP2A 


He 1 S6^4^ 


201294~s~at 


WSR1 

VV kJ J_J 1 


fld.J IJJ / 7 


201295~s~at 


WSR1 


He 11 S77Q 
ob. j l j j /y 


201300~s~at 


PRNP 


He 


201301~s~at 


ANXA4 


He 


201302~a7 


ANXA4 


He 49908^. 


201307~at 


FT 110849 


He 1RA784 


201309~x at 


C5orf1 1 


He S08749 
ob. j \jo / tz 


201313~at~ 


FNO? 


He 14^SR0 

Ob. 1 t-vj JOVj 


201324~at 


FMP1 


He 10£6Q9 

Ob. JUDU7Z 


201325~s at 


FMP1 


He 10^^09 


201328~aF 


FTS? 


He 909477 


201329~s at 


FTS2 


He 909477 

Ob.Z!7ZV t T / / 


201333~s~at 


ARHGFFI? 


He 411119 
Ob.H 1 J 1 1 Z 


201334~s~at 


ARHOFFI? 

/A IVI 1 VJ L_jI 1 z, 


He 411119 
Ob.H 1 J 1 1 Z 


201348~aF 

^*\J X J i U C-i I 


VJ I A J 


He 18^701 
Ob.JOO / /J 


201360"at 




He 104^89 


201373~at 

^ x »y / *j cil 


pt Fri 


He 7Q7fi£ 
Ob. / 7 / UD 


201389~at 


ITGAS 

I I VJ/xJ 


He 1 4Q£HQ 
Ob. 1 H-^Ovjy 


201392~s at 


i vj i z. rv 


He 7A471 
Ob. /OH 1 j 


201393~s~at 


J VJ I Z. IV 


He 7^471 
Ob. / OH 1 j 


20141 2~at~ 


I RP10 

I_j1VI 1 VJ 


He 981^8 


201416~at 


SOX4 


He 1^7001 


20141 7~at 

i-v 1 I 1 / Ci I. 


SOX4 


He 1^7001 
Ob. J J /!7U1 


20141 8~s at 

\J 1 I X U O Cll 


SOX4 


He 1^7001 
Ob. j J / y\) 1 


201422~aF 


1F110 

11 1 J VJ 


He 1 4^91 
Ob. 1 HOZj 


201425~at 


AT DH? 

/V Ly 1_J I 1 Z. 


He 41A417 


201426~s at 


VTM 

V 1JV1 


He 41^800 
Ob.H J JOUU 


201427~s~at 

^-V/ 1 I A* / kj Civ 


SFPP1 

lJL/1 1 1 


He 97^77^ 
Ob.Z / J f f J 


201431~s~at 

■l— \J 1 ~ ~J 1 O Cll 


DPYST 1 

L/l 1 O-L/J 


He 1 ^01^8 
Ob. 1 JUjjO 


201445~aF 

£—\J X~lmJ Cll 


V^l > 1 > J 


He 1 Q46£9 

ob. l ynooz. 


201459~at 


RTJVRI 2 


He ^4SS 

Ob. OH J J 


201462~at 


KIAAOIQI 


He 7S 1 17 

Ob. / J 1 J / 


201464~x at 

^» v» i i w i /V cll 




He 784£S 

Ob. / OtOJ 


201465~s~at 


J VJ 1 N 


He 784^S 

Ob. / OHO J 


201466 s at 

&*\J 1 i W O Cll 


IIJN 


He 784AS 

Ob. / OHOJ 


201473~aF 

£*\J 1 1 / *J cll 


J VJ 1 N U 


He 4fif)1 94 
OS.HUU 1 ZH 


201487~at 


CTSC 


Hs. 128065 


201497 x at 


MYH11 


Hs.78344 


201506 at 


TGFBI 

X V_* X 


1 lo.tZ 1*1711 


201508~at 


IGFBP4 


Hs.1516 


201518_at 


CBX1 


Hs.77254 


Table 1 (continued): 






201522_x_at 


SNRPN 


Hs.48375 
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201531 at 


7FP36 

i—j 1 1 _y VJ 


Hs 141586 


201536~at 

V 1 »^ VJ Cll 


na 
iici 


Hs 181046 

1 1j. I O 1 VJ r VJ 


201539 s at 


FHT 1 

1 Illy 1 


Hs 421 383 


201540~aF 


FHf 1 


Hs 421 3R3 

1 lO.TZ 1JOJ 


201548~s at 

Z»VJ 1 ^ i U O ClL 


PT 1 1-1 

I LjKJ 1 


Hs 143323 


201549~x~at 


PT 1 1-1 

I !_/ VJ 1 


Hs 143323 


201550~x~at 


ACTG1 

r\V/ i VJ 1 


Hs 14376 

1 1 J. 1 t _y / VJ 


201563~ar 




Hs R7R 


201564~s at 

Z. V/ 1 *y VJT o CI I 




Hs 1 1 8400 


201565~s~at 


TD9 


Hs 1 8091 9 


201566~x~at 

i»u 1 JVJU /\ ClL 


TD2 

i j_y z. 


Hs 180919 

iij. i o\jy i y 


201579~af 

^ vy i ~J 1 s CI I 


FAT 


Hs 166994 

iio. i \j\jyy'~T 


201590 x at 


ATsJV AO 


Hs 4371 10 

JTlo.^rZ' / 1 Iv 


201 596~x~at 

Z, 1 u J \j A CLL 


KRT1 8 

rvi v i i o 


Hs 4060 n 


201599~aF 

Z« Vy 1 *J S J CI L 


OAT 

VJ /Y l 


Hs 7S48S 


201601 x at 

Z- Yy 1 W v/ 1 /\ CI L 


TFTTM1 

nil ivi i 




20l631~s~at 

Z, V/ 1 VJ _J 1 O CI I 


TFR1 

1 1_/1V J 


H<; 760QS 


90 1 644 a7 

Z»VJ 1 VJ^^ ClL 


1 Ol A\ J 


Uc 4041 1 0 


201655~s at 

1 U J J O ClL 


nor vJ z. 


H<? 91 1 S71 


201656 aT 

Z»VJ 1 v J U ClL 


TTGA6 

1 i VJ/WJ 


Uo 9199Q6 


201666~at 

Z. VJ 1 VJVJ VJ CI I 


TTMP1 

1 11V1I 1 


Hq 446641 


201667~at 

Z*\J 1 VJU / ClL 


OTA1 

VJ J r\ 1 


Hq 74471 


901668x at 

Z-VJ I VJVJ O A CI L 




rib. j i oouj 


201669 s at 




Uo 71 «601 


201670~sat 

Z-VJ 1 VJ / VJ o ClL 




u<j 11 Q601 


201 688 s at 

c-u 1 UOO o ClL 


TPDS9 


Up 169080 


201689 sat 

Z» VJ 1 UU7 O dl 




Ur 169080 


201690 s at 

z.vj 1 \j y\j o ciL 


TPDS9 


Uc 169080 


201693 s at 

Z.VJ 1 VJ 7—J o ell 


FOR 1 


u Q 19601S 
rib. jzuuj j 


901694 s at 

z.vj l vj y^ o ciL 


FOR 1 

L> VJ 1 V 1 


u q 19601S 


201695~s~at 


NP 
i > i 


Hq 7SS14 


201700~a7 

^v/ 1 / V7 vy CI I 


V/Vyl > Ly *J 


H<; 811 71 


201 71 1~x at 

Z.VJ 1 / I 1 A CIL 


RANRP9 


Uc 1 001 70 

lib. 1 77 1/7 


20l714~ar 

Z, Vy l 1 1 "T CIL 


TTIRG1 


Hs 9161S 
rib.z. l uj j 


201720~s at 

Z»\y 1 / Z vy O CIL 


T APTM5 

i_>y\l 1 1V1J 


Hq 416900 


201734~aF 

£*\J 1 / *J i ClL 


CT CN3 


Hs 179S98 

1 lb.J / zJZO 


201735~s at 

Z- VJ 1 / ~> >J o CIL 


C\ CN3 


Hs 179S98 

Ob. J / ZJZO 


201 739~aT 

Z. Vy 1 / «y 7 ClL 


SGK 


Hs 996191 

Ob.Z.7lJJZ-J 


201743~at 

Z«VJ x 1 i _/ CIL 


CD14 

\-y-L-/ 1 r 


Hs 7S697 

I lb. / JUZ, / 


201746~at 

z,\j i / i vy ciL 


TP53 


Hs 496890 

1 lo.^rz.vjO y VJ 


201752~s at 

z«vj 1 / ^yz. o ClL 


ADD3 


H<; 194470 


201753~s~at 

Z»vj i / -y o ClL 


ADD3 


Hs 194470 


901700 q at 

ZUl /7VJ i> dl 


Lyilv^iv / 


Ho 1 1 806 
riS. I 1 oUO 


201791 s at 


DHCR7 


Hs.11806 


201792 at 


AEBP1 


Hs.439463 


201795 at 


LBR 


Hs.435166 


201798 s at 


FER1L3 


Hs.362731 


201809 s at 


ENG 


Hs.76753 



201810 s at 


SHARPS 


Uc ioqi SO 

11 j. 1 \jy 1 j\j 


901 81 1~x~at 

Zv lOl 1 A OX 


CHIRPS 


Uo 1 001 SO 


901 894~aF 

ZVJ 1 OZ.T dl 


RNF14 

IV i N I 1 *r 


Uo 1 70096 

Ob. 1 / W7ZU 


9018l1~c at 

Z.U 1 OJ 1 o dl 


VHP 

V VJV 


H Q 19S048 


901 819~c~at 




U Q 609 
Flo .uyz 


901841 c at 

ZU 1 O" 1 o dl 


UCDD1 

norD 1 


He 76067 
no. / OUU / 


901 849~c~at 

ZVJ 1 O^Z o dl 


FFFMP1 


flo. / OZZH 


901 8S0~a7 




Uo 89499 
no.oztzz 


9018S9~x at 

ZV7 1 O.JZ A dL 


TOT 1 A 1 


He 44 169 S 

Ob.HH- JUZ J 


901 8S8~c~at 

Zv 1 O J O b dl 


ppni 

1 IV VJ 1 


ni>. 1 7UO 


901 8S0 at 
zv/ 1 o j y dl 


ppni 

r IV vj 1 


He 1 008 

Ob. 1 "UO 


201860~s at 


PLAT 


Hs.274404 


201883_s_at 


B4GALT1 


Hs.396798 


701887 at 

Z-VJ 1 OO / CIL 




T-Tq 98S1 1 ^ 


901888~c at 

Z17 1 OOO o dl 


TT 1 IP A1 


T-Tc 9S<;1 1 ^ 

Ob.ZO J 1 1 J 


901800 at 

Z,U 1 O/v dl 


PPM9 


14c 996 sQO 


ToKIp* 1 f f*nntimiPiH V 






901 801 v at 
zu i oyj a di 




T4c 1 1 fx 

Ob. 1 JOj 1 D 


901 Q0Q at 
zu l y\)y dl 


PP<\4Y 


Ob. 1 o\Jy 1 1 


901019 c at 

ZU J "1Z b dl 


vJor l l 


Lfn 97H7 
Ob.Z /u / 


901091 at 
zuiyZj di 


ppnY4 

1 IVL/yvH 


nS.OjjOJ 


901018 at 

ZU J / JO dl 


pnT<T9 AP1 


T-Tc 4H901 


901 Q44 at 

ZU I "tt dl 


HFYR 


ni>.07Z7J 


901 QS9 *t 

ZU I 7JZ dl 


AT C AAA 

/\LvVx AVlVl 


T4c 1 0947 
Ob. 1 UzH / 


901061 st 

zu 1 VOJ dL 


FAPT 9 


Uc 406678 
Ob.H-UOO / 0 


901068 c at 

ZU 1 700 b dl 


POM1 


T4q 1 860 
Ob. 1 0D7 


901 00S at 

ZU I 77J dl 


F^T1 


T4c 1 841 61 
Ob. 1 OH lOl 


909007 at 




Uc 7^6694 
Ob. j JOOzH 


909014 at 

ZUZU 1 1 dl 


PPP1 P 1 S A 

r r r 1 IV 1 J/\ 


T-Tc 76^^6 

Ob. /OJ JU 


90901 6~ at 

ZUZU 1 O dl 


1V1JDO 1 


T4c 41 6408 


909017 at 

Z.UZ,U1 / dl 


FPT4Y1 


T-Tc 8Q640 


909018 c at 

ZuZW lO b dl 


T TF 


He 4174S7 


9090S0 c at 

ZU ZU J7 O dl 


KPNA1 


T-Tc 161008 

Ob. J Ul WWO 


909068 c at 

ZWZuUO 0 dl 


T DT R 


Uo 91 1980 

Ob.Z 1 JZO7 


909071 at 




Uo 9S91 80 

Ob.Z JZ 1 07 


909071 at 

ZuZU / J dl 




He 1001 69 

Ob. J I OZ 


909074 c at 
zuzu/t- 0 dl 


OPTN 


He 1001 69 


909081 c at 

ZUZUOJ 0 dl 


SFC14T 1 


He 7S919 

Ob. / JZ JZ 


90908 S a7 

ZUZuOJ dl 


TTP9 

Ui z 


He 7S608 

Ob. / JOvO 


909086 at 

ZUZUOU dl 


MY1 


He 416816 

Ob.*T J OO J O 


909087~c at 

ZUZUO / 0 dl 




He 418191 

Ob.*T 101 Z J 


zuzUoo_at 


T TV 1 
Lfl V - 1 


oS. iy 1 jo 


202096 s at 


BZRP 


Hs.202 


202107 s at 


MCM2 


Hs.57101 


202112 at 


VWF 


Hs.440848 


202119 s at 


CPNE3 


Hs.14158 


202124 s at 


ALS2CR3 


Hs. 154248 
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202125 s at 


Al S2CR3 


H<; 154248 


202129~Y~at 


RTOK3 

ivivjxv. j 


Hs 209061 


202130~a7 


RTOK3 


Hs 209061 

X XO.Z.VJ./VJVJX 


202 131 s at 


RTOK3 


Hs 209061 

x lo.Z-vy s \J\J x 


202145~a7 


T Y6F 


Hs 77667 


2021 5 I s at 


NT JP69 

in ur uz 


Hs 437093 


202177~a7 

L^\J III CI L 


GAS6 

VJ A O \J 


Hs 437710 


2021 91 ~s at 


GAS7 

VJ /v O / 


Hs 2261 33 


202192~V~at 


GAS7 

vJ t\ O / 


Hs 2261 33 


202193~a7 


T TMK9 


Hs 278097 


20220 1~at 

i.uz.z.v/1 ell 


RT VRR 

DL V XVU 


Hs 76989 


202203~s at 


AMFR 

/\ 1 VI I IV 


Hs 2951 37 

1 lo.Z,7J 1J / 


202204~s~at 

^.\JZ.Z.VJ fc T O CXI 


AMFR 

/vlVll IV 


Hs 9951 37 


202206a7 


ART 7 


Hs 1 1 1 554 

1 lo. Ill JJ't 


202207~at 


ART 7 


Hs 1 1 1 554 

1 lo. Ill JJt 


909908~s at 


ART 7 


Hs 1 1 1 554 

1 lo. Ill JJt 


2022 1 9~a7 


ST P6A8 


Hs 388375 

flo.JOOJ / J 


202234 s at 

Z,UZ,Z.J^ O dl 


ST n 6A1 


no. / Jz,j i 


202236~s~at 

ZV/Z.ZJVJ 3 dL 


ST C1 6A1 


H<; 7S911 

xlo. / JZ.J 1 


909937~a7 


TsTNMT 

1 N IN 1V1 1 


Hs ^64^4S 
noJU'Tjtj 


909938~s at 


NNMT 

IN IN 1V1 1 


Uo ^6414S 
no. jut j*t j 


90994 1~a7 

ZVJZ.Z'T - 1 dL 


G8FW 

v^OI VV 


He 444Q47 


909949~at 

ZVJZ.Z^rZ, dl 


TM4SF9 


no.tj 7J ou 


909959~at 


R AR1 3 

lvrVD 1 J 


He 1 SI S^6 

lib. 1 JUJU 


909965 at 


RMT1 

0 1V1 1 1 


He 18040^ 


202969 x at 

ZVJZZ.VJZ' A dl 


GRP1 

VJ 13 I 1 


He 67661 


909970~a7 

Z.IJZ.Z 1 VJ dl 


GRP1 

VJUl 1 


He 67661 


909983~at 

Z. V/Z.Z. OJ dl 


SFRPTNF1 


He 171S94 
no. i / jj7i 


909984~s at 

Z,VJZZOt^ O dl 


CDKN1 A 

LJ IV 1 N 1 r\ 


He ^70771 
no..? / w / / 1 


909986~sat 


TACSTT)9 


He 93S89 


202291 Vat 


MGP 


Hs.365706 


202295_s_at 


CTSH 


Hs. 11 4931 


907110 <; at 

i-Ui-J 1 v O dl 


COI 1 A 1 


He 1 79998 
no. i / Z7ZO 


202336~s~at 


PAM 


He ^597^^ 


202340~x~at 

ZVJZJ^VJ A dl 


NR4A1 


He 1 1 1 Q 
no. i i i y 


HTaHIp 1 f rnntinnpH V 

I UUlv I y^VJIIIHIUwvI /. 






202345 s at 


FARP5 

1 / V I_J I J 


Hs 408061 


202364~a7 

i-V/L J VJ i CIV 


MX11 


Hs 1 1 8630 

I 15. 1 i OKJ J VJ 


202379~s at 

-UtJ / ^ o CIL 


NKTR 

1 N IV 1 rv 


He ^6981 5 
ixo. D\jy o i j 


202388 a7 


RGS9 


He 78944 
no. / o y~r'~x 


2023 91 at 


RASP1 


He 79516 

no. / y j i vj 


707^95 at 

ZI/ZJ7J dl 


in or • 


He 4^ 1 77Q 
nb.Hj 1 z. ly 


202403 s at 


C0L1A2 


Hs.232115 


202409 at 


na 


Hs.251664 


202411 at 


IFI27 


Hs.278613 


202425 x at 


PPP3CA 


Hs.272458 


202426 s at 


RXRA 


Hs.20084 
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90949Q e at 

ZUZ'-rZ^ b dl 


PPP1CA 


Uo 9794S8 

llb.Z / Z'tJO 


909471 c at 


MYC 

IV! I 


T-io 9094S1 


90947S c s\\ 


CYP1 R1 

111 i_/ 1 


T4q 1 S46S4 

fib. 1 JtUJ't 


909476 c at 
ZV/ZfJU b dl 


CYP1 R1 

V^ 111 U 1 


Uo 1 S46S4 
rib, i Jtuj i T 


909477 c at 

ZVJZ'tJ / b dl 


CYP1R1 

111 L> 1 


He 1 S46S4 

rib. I JHOj't 


909447 _ v~;*t 

ZUZHH-J A dl 




FTq 8191 

Flb.O 1 Z 1 


9094S9 at 


7YG 

l-j 1 VJ 


TJo 9Q9»S 

llb.ZyZOJ 


9094S6~c at 
ZVJZtJU b al 




nb.z^zo j 


9094S7 c at 

ZUZHJ / b al 


PPP7CA 


T4q 9794S8 
nb.z /ZHJo 


9094SQ - c _ at 

ZAjL.'-rJy b al 


T PTN9 

LjL UN Z 


FTq 4^749^ 

Xib-HJ /H-ZJ 


909460 c at 

ZVJZtOU b al 


T PIN9 
i-j r hnz 


T-Tc 4^7zl9^ 

llb.T' J / HZ J 


909464 c at 

ZUZHUt 1 b al 


PFKFR7 
i r ivr j_> j 


T-Tc 1 0^471 
rib. I yJH 1 1 


90947R - a7 
zuzt- / o al 


TRR9 


He 1 S^41 8 

lib. 1 J JH l o 


90947Q c at 
AvtZtH/y b al 


TPR9 

1 IVDZ 


T-Tc 1 s^A1 8 
rib. 1 J Dh 1 o 


90948 1 at 

^UZHO 1 al 


<sHP 1 


T-Tc 1 71 Ad 
rib. 1/1 n't 


9094Q9~at 

ZUZT-7Z al 


FT 1991 60 

r L,JZ.Z. I \jy 


T-Tc ^9^76^ 
rlS.jZ j JOJ 


9094Q7 v at 
ZUZ*+:7 / a al 


^T P9 A7 


1-Tc zl 1 Q9AH 


9094Q8 c at 
ZUZHyo b dl 


<\T CO A 7 


T-Tc zt 1 09/10 


9094QQ c at 

ZWZt77 b dl 


^T P9 A 7 


T-Tc zl 1 09/10 
rib.'* 1 yZ^fV 


909Sn0~a7 

ZUZJUU dl 


TYM A IR9 

U1N r\J DZ 


T4c lllfSt 
ilS. / / /Oo 


909S07 c at 
ZI/ZjUj b dl 


V"] A A01 01 


T4c ft 1 SQ9 
rlS.o 1 oVZ 


909S10 c at 

ZUZJ 1U b dl 


TNJF A 1P9 
1 lNr/\lr Z 


TJc 1 fil ^Q9 
rib. 1 U I Joz 


909S97~ c~ at 

ZUZJZj b dl 


epnPk r 9 

orWLKZ 


T-Tc 0^ 
rlS.'f JO 1 yj 


909S94 _ e~ at 

ZvZJZH 1 b dl 


or W^lvZ 


He zl^A1 
rlS.*+jO 1 yj 


909S4S at 

ZUZJZJ dl 


r ivivv^iy 


He 1 s^^/19 
rlS. 1 J J JH-Z 


909^46 

ZUZJHO dl 


V AA/1P8 

V AJVlr o 


rlS. 1 /z0cS4 


909S48 c at 

ZUZjtO b dl 


AP HHFF7 


He 1 79Q 1 1 
rlS. 1 /zo 1 J 


909^1 c at 
ZUZJ J 1 b dl 


PPT1V1 1 

IV 1 1V1 1 


He 1 7H7^9 
rlS. 1 /U / JZ 


909^4 c at 
ZUZJJH- b dl 


vJo J 1V1 j 


T4o 9nn/; 
riS.zUUO 


909^SS q at 
ZUZJJJ b dl 


1V1 I LIS. 


He ^ft^n7C 
rlS. joOU /o 


909S6S q at 

ZUZJOJ b dl 


O V 1JL» 


He 1 67 1 1 1 
rlS. 1 Oj 111 


909^66 c at 
ZUZJOU b dl 


<s\/U 

o V 1.L, 


He 1 111 

rlS. 1 Oj 111 


909^81 at 
ZUZ JO 1 dl 


UCDA 1 A 


He 01AAC\1 
HS.Z /H^fUz 


909S87 c at 

ZVJZJO/ b dl 


AY 1 

/A. IV I 


He 769/1H 
US. /OZ'tU 


909S80~a7 

ZUZJ07 dl 


1 I IVlo 


He 87/101 
nS.o m 1 


909SQQ q at 

ZvZJ77 b dl 


NPTP1 

INlYll 1 


He 1 ^01 7 
OS. 1 J JU1 / 


909600 c at 
ZVJZUWU b dl 


NRTP1 

1M IV 1 1 J 


He 1 7 
rlS. 1 J JU 1 / 


90960Q at 

ZUZUu" dl 


FP9R 


He 9 1 79 
nS.Z 1 JZ 


909614 at 

ZUZUlt dl 




He 76/161 ^ 

nb. joho i j 


909694 c at 

ZUZUZt b dl 


V^ /\ U 1 1 N 1 


He /17<\7Qfi 


909696 c at 

ZUZUZO b dl 


T YN 
Lin 


He 80887 
rlS.oUoo / 


909697 e at 

AvZUZ / b dl 


SFRPTNF1 


He 41470S 
rib. < T 1 H fyj 


zUzozo s at 


. OLivrllNtll 


HS.414/VJ 


202637 s at 


ICAM1 


Hs. 168383 


202638 s at 


ICAM1 


Hs.168383 


202643 s at 


TNFAIP3 


Hs.2 11600 


202644 s at 


TNFAIP3 


Hs.2 11600 


202660 at 




Hs.406751 
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709671 e at 




MPP1 S87 s 

1V1\J\^ 1 JO / J 


He 9844Q1 
rib.zo t T t +y i 


202672~s~at 




ATF3 


Hs.460 


202686_s_at 




AXL 


Hs.83341 






TNF^FI 0 
i im r or l u 


He 787871 

lib. JO / O / 1 


90968R~a7 




TNF9F1 0 
1 in r OF 1 u 


He 787871 
nb. jo / o / 1 


909704 at 

ZUZ / Ut dl 




1 \JD 1 


He 1 78 1 77 
rlS. 1 /o 1 J / 


1 UU1C 1 ^CUlltliiUCU^. 








909708 e at 

ZUZ / vO b dl 




HT^T9H9RF 

nlO i Z. LIZ. DLL 


He 9 1 78 
ns.z l/o 


909718 a7 




TPFRP9 
ivjr djz 


He 47779A 
rlS.'f J J JzO 


909790~ at 

ZVJZ / Z\J dl 






He 1 9Q1 90 
Ob. 1 Z7 1 Ay 


909794~e at 

/ Z*t b dl 






He 1 701 77 
rib. 1 / W 1 J J 


909798 e at 

ZUZ / ZO b dl 




T TRP1 

1-j 1 Di l 


He 941 9^7 
rlS.Z't 1 Z J / 


909790~e~ at 

ZUZ / Z 7 b dl 




T TRP1 


He 9A1 9^7 
rlb.Z'f 1 z J / 


909741 at 

Z-vZ. / *T 1 dl 






He 1 ^£^94 
rlS. 1 JO Jz'f 


909749 q at 

ZUZ / T'Z b dl 




PRK APR 


He 1 ^A^94 
rlS. 1 JOJZH 


909746 _ a7 




TTM9 A 


He 1 71 no 
US. ill \Jy 


909747 c at 

ZUZ / / b dl 




TTM9 A 


He 171 no 
rlS. I / 1 \)y 


909748~a7 

ZUZ /HO dl 




PRP9 
VJDrZ 


He 18A^\A7 

rlS. JoO JO / 


9097S0 e at 
zuz i jy b di 




Ak' AP9 


He 49^99 
rlS.^+zjzz 


909760 e at 
ZUZ / OU b dl 




A ]^ AP9 


He A9^99 
rlS.HZjzz 


909761 q at 
ZUZ/D1 b dl 




o I INJj/Z 


He AAACl&Q 

ris.^f^^fuoy 


909767 at 

ZUZ / O J dl 




P A<sP7 


He 1 A 1 19^ 
rlS. 1411 Z J 


909768 at 

ZUZ / DO dl 




ruoD 


He 7^A78 
rlS. / JO /O 


909800 at 
ZUZOUU dl 




P1 A 7 


He 771 

Ob. J / 1 J07 


909807 e at 

ZUZOUj b dl 




TTPR9 
1 1 vJoZ 


He 77<\CK7 
rlS. J / JVJ / 


909804 at 

ZWZOu i t dl 






He 7Q14AZL 
rlS. Jy 1 40H 


909817 at 

Zl/ZOl J dl 




TARRP1 

1 /AlVD 1 1 


He 1^1^18 
rlS. 1 J 1 J 1 5 


909890 at 

ZUZOZU dl 




A HP 


He 1 7HH87 
US. 1 /UUo / 


909877 e at 

ZUZOJJ b dl 




^FRPFM A 1 


He 9Q7A8 1 
rlb.zy /Oo 1 


909818~a7 

ZUZOJO dl 




FT IP A 1 


He ^76 
rib. J /O 


90984S e at 

AKjAo^J b dl 




PAT RP1 


He 7^447 
rib. / J 6 f*t / 


9098S0 at 

ZUZOJU dl 






He 7A781 
US. /O / o 1 


9098S^ e at 

ZUZOJJ b dl 




CT P16A7 

oLV^/ 1 U/\J 


He 786678 
rib. jooo / o 


9098SQ y at 

ZUZOJy A dl 




TT 8 


He 694 


909861 a7 

ZUZOOl dl 




PFP 1 

ICR 1 


He 44^74 


909860 at 
ZUzOO-7 dl 




OA<s1 

\J/\0 1 


He 449Q7£ 
rlb.H'fZy JO 


909871 at 

ZuZO / I dl 




TP AF4 


He 877^ 

nb. oj / J 


909877 c at 

ZUZO / / b dl 




P1 OR 1 


He 071 00 
rib. y 1 1 yy 


909878 e at 

ZUZO / 0 b dl 




P10R 1 


He 071 00 

rl5.7 / 1 77 


909887 e at 

ZUZOO / b dl 




PTP801 
xv i row i 


He 1 1 1 944 

nb. i 1 1 zh-h 


909888 e at 

ZUZOOO b dl 




ANPFP 
/a in rcr 


He 1 910 
rib. i z j y 


zUz^ui x at 




L 1 oo 


HS. lol JUl 


202902 s at 




CTSS 


Hs.181301 


202906 s at 




NBS1 


Hs.25812 


202908 at 




WFS1 


Hs.26077 


202912 at 




ADM 


Hs.441047 


202917 s at 




S100A8 


Hs.416073 
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202921 at 

Z,UL.yi.J o dl 


CtCI c 

VJ V_/1_jV> 


Hs 414985 


202926~a7 


NAG 

1 i / v VJ 


Hs 413771 

1 AO. • 1 ~J f 1 1 


202944~at 

ZUZ _7^T- dl 


1 N Av VJ A\ 


Hs 75172 


202947~s at 


VJ 1 1 v^ 


Hs 81994 


202948~a7 


IT 1 R 1 

lb 1 IV 1 


Hs 821 12 

1 1 ,) . U il 1 1 Z. 


20294Q s at 

Z-WZ, 7t 3/ o dl 


FHT 2 

I 1 1LZ 


Hs 8102 


202951~a7 




Hs 8986 


202974 _ at 

Z.UZ s 1 1 dl 


MPP1 


Hs 422215 


202988~s at 

LUi-7O0 O dl 


RGS1 

IVVJ O 1 


Hs 75256 
i ij a / z — i \j 


202990~a7 

zuz.7 y\j dl 


PYGT 

I I VJ \—i 


Hs 771 

1 to. Ill 


20102 1~at 

ZU JUZ 1 dl 


ST PT 


Hs 251754 


201017 s at 

Z.VJJvyj / O dl 


MTSS1 

IV 1 lOOl 


Hs 77694 

i to. / / VJ S\ 


201018~a7 

Z,vJUJO dl 


PTPRK 
r i r iv iv 


Hs 154262 


201040 s at 

ZUJU'TU O dl 


1 11V1U o 


Hs 82609 

1 13.0IUU7 


201045~a7 


NTNT1 

1NI1NJ 1 


Hs 1 1 142 

1 lo. 1 1 J^Z 


201052 at 


G2 


Hs 2251 

1 lo.ZZ J J 


201056~~s at 

Z,UJvJU O dl 


PR DM2 

F 1VL/1V1Z 


Hs 41 1175 

I lo.^r 1 J J / J 


201057 s at 

^VJuJ / o dl 


PR DM2 


Hs 41 1175 

Flo.*"r 1 J J / J 


701060 <: at 

ZUJUUU o dl 


PAPSS2 

l A\F OOZ 


Hs 274210 

1 lo.Z / tZJU 


201061 at 
z,ujvuj dl 


PPM IF 

i F ivi i f 


Hq 278441 
Fio.z / Ott i 


203065~~s at 


CAV1 


Hs.74034 


203066_at 


GALNAC4S-6ST 


Hs.6079 


20106Q at 

ZUJUU7 dl 


CV2 A 

O V ZA 


Hs 7Q7Q 

Flo. 1 y 1 y 


201074 at 

ZUJU / *T dl 


ANY A 8 


Hs 87268 
fio.o / zuo 


201088 at 


FRT N5 

I F> LA N J 


Uo 1 1 404 

Fib. 1 1 t/t 








2010Q7 s at 
zu j \jy i o dl 


PD7GFF1 


Hs 171588 
rii>. j / jjoo 


201104 at 

ZUj 1 Ut dl 


GSF1R 

v^or i rv 


Hq 1 74142 
rii>. 1 / *t 1 t-z 


2011 1 5 at 

ZUJ 1 U dl 


FFGH 

I FjV_/F1 


Hq 44161 0 


2011 1 6 s at 

ZUJ 1 1U o dl 


FFGH 


Hs 44161 0 


201126 at 

ZUJ I ZU dl 


TMPA2 

I1V11 AZ 


Hs 5751 

n.o. j / j j 


201110 s at 

ZUJ I JU o dl 


KTF5C 

rvii Jv 


Hs 6641 


2011 19~a7 

ZUJ 1 J J dl 




Hs 24411 8 


20l140~at 

ZUJ l^U dl 


RCT 6 

U Vv .L/U 


Hs 1 55024 

I lo. 1 JJUZt 


201146 s at 

ZUJ 1 T^U o dl 


GARRR1 

VJ AU JJ IV 1 


Hs 1 6701 7 

I lo . \ U / U I / 


2011 SI at 

ZUJ 1 J 1 dl 


MAPI A 


Hs 1 Q4101 

Flo. 1 7tJU 1 


2011 SI at 

ZUJ I J J dl 


TFTT1 
li iii 


Hs 2011 5 


201180~at 

ZUJ 1 OU dl 


AT DH1 Al 


Hs 7S746 

Flo. / J / tU 


2011 84~at 

ZUJ 1 O" dl 


FRN2 


Hs 79412 

1 lo. / 7"JZ 


2011 86 s at 

ZUJ 1 OU O dl 


S100A4 


Hs 81256 

1 Jo.Ol Z JU 


20l192~a7 


ARCB6 

/\.1_J V-/ U \J 


Hs 10791 1 

1 lO. 1U/71 1 


zUjIVO at: 




FlS. JU /y 1 J 


203213_at 


CDC2 


Hs.334562 


203215 s at 


MY06 


Hs. 118483 


203216 s at 


MY06 


Hs. 11 8483 


203221 at 


TLE1 


Hs.406491 


203234 at 


UP 


Hs.3 14828 
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203236 s at 






ris.o 1 j j / 


203276~a7 






T4o QO/lO'7 


203289~s at 






lis. 1 yoyy 


203290~a7 


UT A no A 1 




T4c 1C7A'70 

tis. jo /o /y 


203299~s at 


API ^9 




HS.4U.50o 


203300~x~at 


A P1 ^9 
r\r 1 oZ 




riS.4UJOo 


203304~a7 


"MM A 

IN IVl/A 




T4o o /i oono 
iiS.j4ooUz 


203305~at 


P1 ^ A 1 




oS.oU4z4 


203308~x at 

i«vJ JUO A dl 


upc 1 
nro 1 




riS.4U4jOo 


203309~s~at 


upo 1 




HS.4U4J05 


203323~a7 


C AV9 

v_x/A V Z 




TJo 1 1QOC 1 


203324~s at 


C A V9 
v^/\ V z 




HS.l jVoM 


203325~s~at 


POT ^ A 1 






203333~a7 


\t\V AP^ 




rlS.4iJ44z 


203349~s at 


CTUC 




HS.4Jo9/ 


203372~s~at 


ovJl^oZ 




riS. 410946 


203373~a7 


^npQ9 




HS.4Ujy4o 


203381~s at 


A POP 




Hs. 169401 


203382~s~at 

LV/JJU^ O Cll 


A PHP 




\_\~ 1 CC\A A 1 

ris. J694U1 


203387~s~at 


TDp 1 Pi/1 

1 DL I U4 




I 1^ i OAO 


203388~a7 

i,l/JJOO Cll 


/\ rvi vDZ 




HS.4J351 1 


203397~s at 


p T AT XIT^ 
VjALlN I J 




Hs.z/ool 1 


20340?~a7 






Uo /i /i A/i m 
HS.44U497 


203407~at 

^.V/ J"Vy / Cll 


PPT 




Hs.19zzj3 


203408 ^ at 

LUJtuO O Cll 


CATR 1 




Hs.416Uz6 


20341 1 at 






Hs.436441 


203413~a7 

1 _/ Cll 


NJPT T 0 




TT OA 

Hs. /9jo9 


203430~at 

/.vJ i JU Cll 


T-TPRP9 




TJr, /II AAO 1 

HS.439U51 


203434~<; at 


IVllvlc, 




Hs. 30/734 


20343S at 


AAAAV 




Hs. 307734 


203440~a7 

AuJt^W Cll 


v^UrlZ 




Hs. 334131 


2034S6~at 






Hs.z9j9j 


203470~<; at 


PT Pic' 




TJ T7/1 1 /" 

Hs./ /436 


203471 ~s~at 

^»V/_J^ / I o Cll 


PT Pic' 




TJ 0 in A 1 

Hs. / /436 


20347n~a7 

Z.v/JT^ / U Cll 






Hs.ozlzo 


20348S~at 


Iv 1 IN 1 




TJ n AAA/1 T 

Hs.9994 / 


203SO?~~at 

I-VJJVl, dl 


Or vjlvl 




Hs. 198365 


203^04~*s at 


A RPA 1 




HS. 14 /Zj9 


203S0^~a7 


A RP A 1 




TJ ^ 1/1 11 c A 

Hs.l4/z59 


203508~at 


TNFRSF1B 




Hs.256278 


203509 at 


S0RL1 




Hs.438159 


203513 at 


FT 1914^0 




Uo /111 no 

HS.4J 1 jjo 


203518~at 




i 


Oc 1 1 A 1 00 

HS.lJUloo 


203523 jit 


LSPl 




Hs.56729 


Table 1 (continuod): 








203524 s at 


MPST 




Hs.248267 


203535_at 


S100A9 




Hs. 11 2405 
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903549 s at 

Z.\J y y^ o dl 


BTF.R1 

U I l_vl_j 1 


Hs 150557 


903547 s at 


RTFR1 

U 1 Lsly 1 


Hs 150557 


907544~s~at 

Z.VJ.J,JfT o dl 


STAM 


Hs 441498 


907547 at 

LVjJt / dl 


CD4 


Hs 17483 


907S4R s at 

ZWJ J^O O dl 


T PT 


Hs 180878 


907S49 s at 


T PT 


Hs 180878 


90755S at 

/ +\Jyyyy ox 


PTPN 1 8 

l 11 1 i 1 u 


Hs 210913 


9075S6 at 

Z,VJJ.JJ\J di 


7HX9 


Hs 30209 


907S59 s at 

/ *\Jy y yy o cll 


ARP1 

AUl 1 


Hs 437420 


907561 at 


FCGR9A 


Hs 352642 


907569~at 


i i > i 


Hs 79226 


907570 at 

C\Jy J 1 VJ dl 


T OXT 1 


Hs 65436 


907574 at 

Z. VJ J U I t dl 


NFTT 7 

1 N 1 1 JL/J 


Hs 79334 

1 ID. / 7JJ" 


907SR5 at 

Z.VJ.JJOJ dl 


7NF1 8^ 

£j1N 1 1 OJ 


Hs 1 6699 

113.1 \J\JjLZ* 


907591 s at 

L,\)D y y 1 o dl 


CSF7R 


Hs 381027 

llj. JOl VJZ, / 


907697 at 

LXJyKjZ* / dl 


1GF1R 


Hs 9391 76 

1 lo.Z,J ^ 1 / VJ 


90769R~at 

ZUJUZO dl 


1 VJ 1 1 IV 


Hs 9391 76 

ll0.Z,J/ 1 / VJ 


907678 s at 

ZUjUjO o dl 


FGFR9 


}4o 404081 

1 lO.T-VjT-VJO 1 


907641 s at 


KTA A0977 

IV 1 r\ t \ \j y i I 


Hs 300855 

1 lo. J VJVJO y y 


907649 s at 


KTA A0977 


Hs 700855 

1 Id. y \J\JOyy 


90764S s at 

Z.UJO'tJ o dl 


rm 67 


Hs 74076 


907661 s at 


1 \y\\JYJ 1 


Hs 774849 

JTio. y / tot? 


907669 q at 


1 1V1WL/ 1 


Hs 774849 


90766S at 

ZUJUUJ dl 


HMOX1 


Hs 909877 


907666 at 


GXGT 19 


Hs 476049 


90767S at 

ZUJU / y dl 


NT JGR9 

iNU LUZ. 


Hs 49709S 


907676 at 


GNS 


Hs 774S74 


907680 at 

ZUJOOU dl 


PRK AR9R 
i ivrv/ v ivz. lj 


Hs 77479 
rio. / / 1 J ? 


9076Q0 at 


TT IRGGP7 


Hs 9884 


907601 at 

ZWJUyl dl 


PI7 


Hs 1 19741 


90769S s at 

ZUJU7J b dl 


DFNA5 


Hs 704765 

1 lo.J VJt y \jy 


907708 at 

Z.VJ J / \JO dl 


PDF4R 


Hs 1 88 

1 lo. lOO 


907710 at 

Z,VJ J / 1 VJ dl 


TTPR 1 

i i ri\i 


Hs 149900 


907716 <: at 

Z.\JJ / 1 VJ o dl 


DPP4 


Hs 44996 

1 lo.f-t.7Z.VJ 


907717 at 

Zl/J / I / dl 


DPP4 


Hs 44996 


90779S at 

ZuJ / Z. J dl 


GAF)D4SA 


Hs 80409 

1 lj, OKJtXJ y 


907796 q at 

Z,Vj J / ZU o dl 


| AMA7 


Hs 874S0 

JTT.O.O J*t JVJ 


9077S7~at 

ZUJ / J J) dl 


TGF4 


Hs 759989 

i lo.J y 7 z*\jy 


9077S7~s at 


rFAGAM6 


Hs 476718 


?077SR~a7 

Z.VJ.J 1 JO dl 


CTSO 

\s 1 uVJ 


Hs 75969 


907760 s at 

Z.VJ.J 1 VJVJ 3 dl 


ST A 


Hs 75767 

1 lo. 1 y y\j 1 


90776 1~a7 

Z.\Jy 1 VJ 1 dl 


SI A 

Lj 1— //V 


Hs 75367 

llo* / y y\J I 


zuj /o4 ax 


ULvJ / 


14c 77AQS 
OS. / /07J 


203767 s at 


STS 


Hs.79876 


203768 s at 


STS 


Hs.79876 


203795 s at 


BCL7A 


Hs.371758 


203796 s at 


BCL7A 


Hs.371758 


203799 at 


DCL-1 


Hs.2441 
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901809 v at 


VV Uuvl\Z,UA 


Hs 272820 


901810 c at 

ZOJOiy b dl 


TMP-1 


Ho. 79440 


701890 q at 

ZUJOZO b al 


TMP-1 

11V1I J 


Ho. 79440 


901891 at 


U 1 IV 


Hs 799 

1 1 o. / y s 


901898 c at 

ZUJOZO b al 


NK4 


Hs 941 


901816 Q at 
ZUjOjD 3 al 


MAP1K5 

1V1/AF JI\J 


Hq 1 ^1 QCQ 

Fl 3.1 J1700 


901845~ a7 

ZujOHJ al 


pcaf 


Hs 901475 


901851 Q at 
ZujoJj b al 


GAR9 

VJ /V UZ, 


Hs 10687 


901850 Q at 
ZUjOj7 b al 


PAT M 

I /A L/1V1 


Hs 78489 


901860 at 
ZOJOOU dl 


pppa 


Hs 80741 


203868~s at 


VCAM1 


Hs. 109225 


203878_s_at 


MMP11 


Hs.143751 


901887 q at 

ZUJOO / b dl 


THRD 

I J 1U U 


9010 


901888~ a7 
ZOJOOO al 


THRD 
i riD L/ 


He 9010 


901805 at 

ZUJ07J dl 


PT PR4 


Uc i S1 408 

Flo. I J ltUO 


1 uUiC ■r-^bUIllIilUcU ). 






90101 1 at 


R AP1GA1 

IVrYF 1 VJ .r\ 1 


Uc 411707 


90101 1~Q at 

AvjyiJ b di 


FTPGF) 


Fk 77148 

Oo. / / JtO 


901014 y at 


ill VJU 


Uo 7714R 

Fib. / / JtO 


901015 at 




FTq 771^7 

Flo. / / JO / 


901091 at 


v_jtio i z 


Flb.O / OO 


901099 c at 

ZUJ7ZZ b dl 


PYRR 

v^ I DO 


Fk 88074 


901091 q at 

ZvjyZJ b dl 


PYRR 

v_^ I D E> 


Hq 88074 

Flb.OO!7 / 1 


901095 at 

ZOJ;/ZJ dl 


vJV^JUlVl 


Hq 11 SS69 
Fib. J 1 J JOZ 


901Q19 _ at 

ZUj7jZ dl 


HT A DlV/fR 
o L< /\ - U 1 VI F> 


Hq 1 1 f\l 
Fib. 1 1 OZ 


901011 at 

zojyjj di 


Pah1 1 -FTP1 
xvdui i - rirj 


Hq 1 1 0004 

Fib. 1 1 yw-r 


901016 c at 
AKjjyJK) b dl 


iviivir y 


Hq 1 718 
Fib. 1 J 1 / JO 


901010 at 


XTT5F 

IN 1 JFj 


Hq 1 ^10^9 

Fib. i j j y jz 


901046 c at 
ZUJ/tD b dl 


ARH9 
/AlvvJZ 


Hq 1 798S1 

Fib. 1 / ZO J 1 


901048 c at 
A\)jy L \o b dl 


MPO 


Hq 458979 

Fib. 4- JOZ / Z 


901040 at 


MPO 
ivir 


Hq 458979 

Fib. JOZ / Z 


901066 q at 

ZUJ7UO b dl 


PPK41 A 

1 1 1 VI 1 /\ 


Hq 1 10016 

Fib. 1 JUWJO 


901071 q at 
zvj y i j b di 


A A01 46 


Hq 181 058 

Ob. JO 1 U JO 


901070 at 

ZVJ7 / 7 dl 


TYP97A 1 

V_^ I 1 Z / /A. 1 


Hq 89568 

Ob.OZ JOO 


901080 at 

ZOJZ/OO dl 


FARP4 

i r\ D F 


Hq 101 561 
nbJ7 1 jo i 


901087 at 

ZI/J70 / dl 


F7H6 


Hq 1 1491 8 

Fib. 1 1 t-Z 1 O 


901080 y at 

ZUJ707 A dl 


F9R 

F ZIV 


Hq 198087 

Fib. 1 ZOUO / 


904004 at 

Zvtl/V/^ dl 




FIq 501576 // PQt 

Flb.JOJJ / \J If Cbl 


904006 Q at 
ZUtvuU b dl 


FCGR1A 


Hq 179670 
ob. j / zo / y 


904007 at 
zutuu / dl 


FPGRIA 

1 V_^ VJ IV J /V 


Hq 179670 
ob. j / zo / y 


904011 at 


SPRY2 


Hq 1 8676 

i ij. i ovj / yj 


90401 S v at 


HR A 1 
FlDrV 1 


He A4QA1H 


204030 s at 


SCHIP1 


Hs.61490 


204035 at 


SCG2 


Hs.436577 


204039 at 


CEBPA 


Hs.76171 


204044 at 


QPRT 


Hs.8935 


204051 s at 


SFRP4 


Hs. 105700 
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204057 at 


tpsrpi 


T-Ic 144^1 
MS. 1 ^tjj 


204059 s at 

t«v TV/ Jy lJ CI I 


MF1 


T4c 1/17^9 


204069~at r 

jL-\J\\J\JS CI I 




T-Tc 1 7H1 77 
rlS. 1 /U 1 / / 


204070 _ at 

\J > \J 1 \J Cll 




rlS. 1 /'tOO 


204073~s at 

Cu i v / J o CI I 


P 1 1 nrft) 


rlS. I 


20408 l~aF 

tUU 1 CI I 


IN rvvji N 


TJo 9^9nHzl 


204082~at 


ruAj 


tj 0 oo/i i n i 


204083~s at 


TPM9 


t_t 0 ^AH779 


204086~a7 


PP A MP 




204099~at 

cu il/yy CI I 




n 0 AAAAA^ 
HS.44444J 


204103~at 


PPT 4 


nS. / 3 /Uj 


2041 12~s at 

Zm\J I 1 1 Z» O CI L 


UMIUT 

nix ivi I 


rlS.4z 1 j 1 


2041 16~at~ 

Z. V/ i 1 1 W CI L 


i L^zlivvJ 


HS.o4 


2041 18~at 


PTizltt 


tj 0 on 1 


204122~at 

i-u i i z. z. ci i 


TYRORP 


Ms.yvoj 


204131~s at 

iuU r 1 _/ 1 o CI I 


FOYO^ A 
r kjswj j/\ 


riSAZ JDZJ 


2041 12~s~~at 


FOYPH A 


HS.4Zj jZ3 


204H4~a7 

Z. ~ 1 ~J ~ dl 


PFIF9 A 


HS. 1 j443 / 


204141~at 

Z. W~ I " 1 Cll 


TT TRR 
1 UDD 


HS.jUU /ui 


?04147~s at 

Z. V i 1 " / o dl 


TFHP1 


rlS. /yi j J 


2041 50~a7 

Z*V" 1 JU Cll 


o 1 Avr> 1 


iio mi oon 


2041 5 1~x at 

Z.V/~ 1^/1 A Cll 


AT^P 1 P1 


IT-, nnri o i 


2041 51~s~at 

Z,UTlJJ O Cll 




TI 0 071 7/;o 

rlS.i / 1 /Do 


2041 58~<Tat 

Z.V t I O l> Cll 


TPTPPM 


riS.404oj 


2041 <S9~a7 

ZvW^ 1J7 Cll 


Pni^NT9P 


rlS.4o j4 


204160 at 


FXIPP4 


HS. j4UJ / 


204 16S aT 

Z.\J" 1 W-J Cll 


W A QP 1 


Up 7COCA 

rlS. /jojU 


2041 70~s at 


PT<"Q9 


riS.oJ / jo 


204172 a7 

Z-U^r 1 / Z, dl 


pph 


liS.oyooo 


204174~at 


AL0X5AP 


Hs. 100 194 


204182_s_at 


ZNF297B 


Hs.355581 


704187 at 

Z- VJ^ 1 O / dl 


nivtpp 


lis. 1 4 J j 


204 1 92~at 

£.\Jj 1 7Z. dl 


PFH7 


riS. I j jUjj 


2041 97~s at 

z. v7~ l y / o dl 


PT FNJY^ 


iiS. 1 /UU J V 


Tnhlp 1 fmntimiPflV 






204198 <; at 

zu" i y o o dl 


PT 1"MY1 


i-Tc i inn 1 o 
lis. i /uu i y 


204203~a7 

zu iZv j cii 


pfrpp 


iiS. ZZZ / 


2042 14~s at 

Z. V r Z. 1 T o dl 


P AR^9 


T-Tc "i99 1 7 
iiS..)ZZ 1 / 


204222~^~at 


HT TPP 1 


iiS.4U 1 o 1 J 


204224^q~at 

z»\y"z,z. ta r o dl 


nPT-T1 
vjv^n i 


LJ C QA79zl 
liS.oO /Z4 


204212~a7 

Z, V/ i Z — ) Z. dl 


FPFP 1 d 


iiS.4j J JUU 


9049^ c s»t 


pen A 


TJr. 1 A7AC/; 

Hs.IU/Ujo 


204237 at 


CED-6 


Hs. 107056 


204254 s at 


VDR 


Hs.2062 


204257 at 


FADS3 


Hs.21765 


204259 at 


MMP7 


Hs.2256 


204270 at 


SKI 


Hs.2969 
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<; at 


PMA1P1 


14c OA 
HS.VO 


?04?86~<5~ftt 


py a ipi 
rivi/\ir 1 


14c OA 
MS. 90 


9049QR q at 


T OY 


14c 1A90A7 
HS. 1 UzzO / 


704^01 ~a7 

LUtJul ell 


VIA A 07 1 1 
K4 AAU /ll 


Up C^T} 

oS. jJj j 




DDAy 1 
r ivwlVi ] 


14o 17AA^9 

HS.J /UUDz 


90411 Q _ Q~at 

ZU^J 17 o dl 


rvvjo 1 U 


I4o QOOOA 

HS.ozzoU 


904191 5i7 




T4o 'JQQA 1 ^ 

HS.JooOl J 


904196 y at 

Z-vtJ^U A dl 


1V1 1 1 A 


I4c 17/IQ.^A 

HS.J /49jU 


904141 at 


TPTN/T 1 A 
1 xvLlVl 1 0 


HS.z41 jUj 


9041S1~at 
AvtJJl dl 


c i aap 


HS.z9oz 


904169 at 

Zv^rJUZ dl 


CP A P9 


14 o /I 1 AT /I ^ 

HS.41U/4j 


904161at 

Z-W-tJ VJ J dl 


rj 


Tin AO 1 GO 

rlS.ozl yz 


904170~q at 
zutj / y d dl 


r urKj 


Hs. 14zU 


9041R1 a7 

ZWijOl dl 




T_I 0 1 /t 1 A/I 1 

MS. 14jo4I 


9041RS~at 

ZvtJOJ dl 


V VXTT T 
K I 1NU 


riS.4444 / 1 


9041R8 <: at 


y AHA 


TJr, 1 Ol 1 AA 


904109 at 

ZAJ'-rjyZ. dl 


U AlVliV I 


HS.4J4o /j 


9041Q6 c at 
ZUHO-70 b dl 




Hs.zl 1 jov 


904401 y at 

ZLtt'tUj A dl 


l^T A A A77Q 
IVlAAU / jo 


rls.4uo4yz 


904400 c at 

ZUHHU;* 2> dl 


PTI71 A V 


Hs.zUjUoU 


904410 at 

ZVJH-H 1U dl 


rrjui a v 
Hjir 1 A Y 


HS.zUjUoU 


90441^ at 
ZU4"t 1 J dl 


ulrj 


t_t ^ 1 

Hs.zo77zl 


9A441A Y ot 

ZUHH JO X dl 


a dp*p i 

ArUL 1 


Hs.zooj /l 


9A441Q v at 

zyjHHiy a di 


1413 PO 


Un 1 /1C 


904490 at 
ZUH-HZU al 


rUoJLl 


riS.zoiJOJ 


904490 c at 
ZUH^+ZV S dl 


CT A ^ 


Ur, O T AO A 


904410 c at 


CT po A ^ 


Uo T2AO/1 

HS.J30o4 


90441ft at 
ZytHjO dl 


\4PP 1 


riS./jloz 


904410 at 
£\J L x L tjy dl 


P 1 nrf)Q 


Ur, lOmO/i 

lis. Joy /z4 


9A444A at 




it _ 7o 1 m 

Hs./yiy / 


90444^ c at 
ZUHH40 b dl 


A I PlY^ 
ALUAj 


T4o Ofl/lftn 


904446 o at 


AT HY^ 


Up. OO/IOQ 


904447 at 


rTOoArlr 1 


HS.VUzJz 


9044S1 at 
ZUHHJ 1 dl 


P7FH 


HS.^4zj4 


9044^7 c at 
ZUHH J / b dl 


PAC1 
UAo I 


liS.DjUzy 


904466 c at 
ZUHHDO b dl 


QNTP A 


Ms. /oyju 


904467 c at 
ZUHHO / S dl 


C\TP A 
OlNl^A 


Uo T^OIA 

HS. /OVJU 


904468 c at 
ZUHHOo b dl 


TTP 


IT 0 9Q09/t 

HS. /ooz4 


904470 at 

ZUH-H/W dl 


PVPl 1 


T4o 70Q 

HS. /oV 


9044Q0 c at 
zutH-yu b dl 


PF144 


14o 7AA9T0 

HS.JUoz /o 


904404 q at 

AW-THy-i b dl 


t op^aqa^ 


Uo "2AA11 1 
HS.JUOJ J 1 


904407 at 

Zv/ 4 T t t!7 / dl 


AHPVQ 


T4c 9A1 OA 


9 A/1 /lOQ o ot 

zU44Vo s di 


a npvo 
AUL Y9 


Hs. 20196 


20450 1 at 


NOV 


Hs.235935 


204502 at 


SAMHD1 


Hs.371264 


204505 s at 


EPB49 


Hs.274122 


204517 at 


PPIC 


Hs. 110364 


204526 s at 


TBC1D8 


Hs.442657 
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204529 s at 


TOX 




Hs.439767 


204533 at 


CXCL10 




Hs.4 13924 


204537 s at 


GARRF. 




Hs 22785 

1 LO.Z*Z- / O J 


204540~a7 


EEF1 A2 

L> 1—j 1 1 / V Z. 




Hs 433839 


204547~at 

Z« V/ r ^/ i f Cll 


RAB40B 




Hs 302498 


Tnhlp 1 (Vontinupd V 








204548 at 

^iV * *J w \J Cll 


STAR 

ky l r\l\ 




Hs 440760 

1 1 J.i iv / Vy \y 


204560~at 


FKBP5 




Hs 7557 
i io> / j j / 


204561 x at 


APOC2 

/VI VV>Z- 




Hs 7561 5 

1 lj. / JU 1 J 


204562~ar 

Z.V/ i •JKJ CIL 


1RF4 

llvl ■? 




Hs 127686 

I 1 j. 1 Z, / VJ O VJ 


204563~at 


SELL 

UL>lyLi 




Hs 82848 


2045 81 at 

Z. V/ r ^ Vy 1 CIL 


CD22 

V^ LVZ^Z. 




Hs 2621 50 

1 lo.ZUz 1 JVJ 


204588 s at 

i<V r JOO O CI L 


ST C7A7 




Hs 194693 

llj. 1 7T^U7J 


204604~aF 

Z* \J\\J\J i CIL 


PFTK1 

111 IV 1 




Hs 57856 

1 Id. J / OJv 


20461 l~s at 

Z<VJ i VJ 11 O CI L 


PPP2R5R 

ill Zlv J i_y 




Hs 75199 


204614~aT 

1 I CIL 


SFRPTNR2 

O i—i 1 VI 1 1 > u z. 




Hs 75716 

1 lO. / J / 1 VJ 


204619 s at 


VyUI VJ Z- 




Hs 43448R 


204620 s at 


CSPG2 

Vw/Ol VJ Z- 




Hs 434488 


20462 1 ~s~at 

i<V/~U^ 1 O CIL 


NR4A2 




Hs 82120 

JTlo,OZ. 1 z»\J 


204622~x~at 

Z, vy i vy Z. Z, A. CI I 


NR4A9 

1 N IV"/ YZ, 




Hs 821 90 
na.oz l z,\j 


20462 l~ar 

Z,U rUZ.J CIL 


TFF3 




Hs 82961 

1 lo.Oz.I7VJ 1 


20462 5~s at 


ITGR3 

1 1 UlyJ 




Hs 87149 


204626 s at 

Z. VJ i VJZ»vy k3 CI L 


ITGR3 

1 1 U1JJ 




Hs 87149 


2 0462 7 s at 


TTGR3 

1 1 VJJJJ 




Uo «714Q 


204628 s at 

Z.VJ"VjZ.O O CIL 


ITGR3 

1 1 VJJJJ 




Hs 87149 
rio.o / it/ 


204638~a7 

Z. \J " VJ J O CIL 


ACP5 




Hs 191 1 

1 lj. IzH 


204639~at 

Z«VJ"VJJJ7 Cll 


ADA 




Hs 4071 35 


904647~at 

Z.VJ t vyi / ul 


HOMFR3 

1 1V/1V11_/IVJ 




rio.'T l vjuo j 


904655~at 

/-VtUJ J Cll 


cct s 




Hs 941 399 


20466 1~at 

Z* VJ^U VJ 1 CIL 


CDW52 




Hs 976770 

1 lo.z / U / / VJ 


204670 x at 

z.vJT'vJ / VJ A Cll 


HT A-DRR4 




Hs 44961', 

llo.TT 7UJ J 


20467 1 _ s~at 

Z-VJTU / I O Cll 


ANKRD6 

/VI X IvlVL/ VJ 




Hs 30991 


204677~aT 

Z» U i\y / / CIL 


CDH5 




Hs 76906 

1 Ij. / UZ^vJVj 


204679~at 

Z^ V_/~ Vy / J7 CLL 


KCNK1 

lv V^ 1 > IX 1 




Hs 376874 

iiO.J / VJ O ft 


204682~at 

4.V/~UOZ Cll 


I TRP2 

1 i 1 Ul z. 




Hs 83337 

1 la.OJJJ / 


204684 at 

Z. vy i Vy U i Cll 


NPTX1 

1^1 1 A 1 




Hs 841 54 


204698~at 

ii.u i uy u Cll 


ISG20 

i w v_j z. vy 




Hs 105434 

1 liJ. 1 VJ J" J" 


2047 13~s at 

z. vy i / i j o cll 


F5 




Hs 30054 

1 1 o . _y \J VJ J " 


204714~s~at 

Z» vy i / 1 i o CIL 


F5 

i «y 




Hs 30054 

1 1l>. JVJVJ 


204720~s~at 

ZV/ T / Z* o CI L 


DNAJC6 

1 */ w Vvv 




Hs 44896 

no. i i o ,/ u 


204729~s~at 

I / Z. / o CLL 


STX1A 




Hs 75671 

1 1 J. / J V / 1 


904736 c at 


GSPG4 

v/ul VJt^ 




Hq 41A101 


204745 x at 


MT1G 




Hs.433391 


204747 at 


IFIT4 




Hs. 181 874 


204748 at 


PTGS2 




Hs. 1963 84 


204749 at 


NAP1L3 




Hs.21365 


204750 s at 


DSC2 




Hs.95612 
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204751 x at 


DSC2 


rib. y JO 1 Z 


204753~s~at 


HT F 


He 9S0^Q9 


204755~x~~at 


HLF 


flo.Z JUO"Z 


204774~at~ 


FV12A 


Hq 704QQ 


204777~s at 


MAT 




204787~a7 


71QTG 

j y ivj 




204788~s at 


PPOX 


He 1 4 
fib. J /UJ 1 H 


204789~a7 


FMNT 

I 1V11NX-/ 


He 1 0091 7 

fib. 1 UUZ 1 / 


204790~at 


MADH7 


He 170R4Q 

rib. J /WOHy 


204793~at 


GASP 


He 1 1 ^089 

rib. 1 1 JUoz 


204794~at 


DI JSP? 


He 1 1 8^ 

rib. 1 1 oj 


204798~at 


MYR 


He dOlkld 


204806~x at 


HT A-F 


He Zl1 1 Q^Q 
rlS.'+l lyJO 


204808 s at 


1 1V1X_/1VU 


He 1 1 9Q8A 
nS. 1 1 ZyoO 


20481 l~s~at 




He IRQzll S 

nb. JOyH 1 J 


204820~s~at 


U 1 1>I J/A. J 


He 1 ^77/11 


204823a? 




He ^0^799 
rib.J UDyZZ 


204829~s at 


FOT R? 

i vy ivz. 


He zl^^l 
riS.Hy J i Dy 


204834aT 


FGT ? 


He 1 ^ 1 

nS.jj 1 olio 


204848~x at 


HBG1 


Hs.44963 1 


204858_s at 


ECGF1 


Hs.435067 


204872 at 

vy i vy f w4> v 


RGF-l 


Ho QOQO/1 
rlS.yy5z4 


20488 l~s at 


1 JGGG 


He Zl^9£fK 


204885~s~at 


MST N 
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204890 s at 

V 1 V/ -X \y *^y 1-4. V 


T GK 


He 1 7/^^ 

rlS. 1 /Oj 


204891 sat 


T CK 


He 1 7A^ 
rlS. 1 /Oj 


204896 s~at 


PTGFR4 

1 1 \J1I/IVt 


He 1 QQO/1 0 

rlS. 1 yyz4o 


204897~aF 


PTGFR4 


He 1 QQ9ztQ 
riS. I yyZHo 


204899 s at 


SAP10 


He Zl1 IC^^n 

nb.^t I jo j j 


204900~x~at 

vy ■ vy vy / v v. 


SAP^O 


He 4 1 ^ 
JrlS. 4 1 Jo J J 


204908~s~at 


RGT 1 


He 7 1 9 1 fi 
nSJ I Z 1 U 


20491 2~aF 


1L10RA 


He ^97 
rib. jz / 


2049 14~s at 


SOX1 1 


He zn9A18 

nb.H jzo jo 


2049 1 6~aF 


RAMP1 


He 19Q8Q 
rib. JZyo y 


2049 17~s at 

^-^ vy > ^y i / o *f 


MT T 


He AClA 


204923~a7 


GXorf9 


He (\\ A&Q 
rlS.0 1 ^fOy 


204924~at 


TLR2 


He Zl^QAnC 


204949~at 


ICAM3 


He ^"*9 1 A 

nb. j j jz i h 


20495 l~at 


ARHH 

i\ IVJ. 11 1 


He 1 OQQ1 fi 
rlS. 1 \)yy 1 o 


204959~at 


MNDA 


He 1 ^817 

nb. i j Jo J / 


20496 I s at 


NCF1- • 


He 1 

nb. i Jo J 


20497 l~at 


CSTA 


Hs.4 12999 


204972 at 


OAS2 


Hs.414332 


204976 s at 


LOC286505 


Hs.433256 // -- 


204984 at 


GPC4 


Hs.58367 


204990 s at 


ITGB4 


Hs.85266 
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204992 s at 


PFN2 

1. M. IV 


u Q 01 747 
rib. y i /*+ / 


204998~s~at 


ATF5 


Hq 07S4 
nb.y / 


20500(Ta7 


DDX3Y 


He 0Q1 90 


20500 l~s at 


L/ivAJ 1 


He QQ1 90 


205012~s~at 


HAGH 


He 1 ^<;480 

ns. i jjhoz 


205019~s~at 

w v/ «*y vy ± s lJ (_l v 


VTPR 1 

V 117 IV 1 


He izis^nn 


205020~s~at 

vy w' vy \y 1 


ART 4 


He 94^40 


205027~s~at 


M AP1K8 


He 4^94^^ 


205033~s~at 

vy vy w «-y *y v*. v 


DFFA1 


He 9744^ 


205035~aT 

vy vy w/ ^y d i 


TTDPl 

V> 1 iy I 1 


He 407A 


20504 I s at 


ORM1 

vyivivi i 


He ^79 


205047~s~at 

vy *y \y ■ / o V4- 1 


ASNS 

rtOl i o 


He 4zl^^ZtA 


205049~s~at 

vy *-y vy • -y lj u. v 




He 7Q£in 


20505 fs'at 

vy w/ vy w/ j. ky u> v 


KTT 


He ft 1 
llS.O J OOJ 


205055~a? 




He "*8Q1 
rlS. Joy 1 J J 


205067~at 

4—* \y vy vy / v4 v 




He 1 9£9^£ 
MS. 1 ZOZ 30 


205076~s at 


TR A 


He Zl9s 1 AA 


20508 laF 


PRTP1 


He All 1 on 


205098~at 


tpr i 

Vy VylV 1 


He 09 1 

ns. jw i yz l 


205099 s at 


rrRi 


He Tfi1 09 1 
ns. JU 1 yL 1 


2051 10~s~at 

^» \y «►/ 1 1 V/ kj Cl C 


FGFH 

I VJI 1 J 


He fs^A(\ 


2051 14~s~at 


Vy VyL* J 


He 7^ft 1 7 

ns. / jo i / 


2051 1 8 aT 


FPR 1 


He 7^7 

ns. / jj 


2051 19 s at 


FPR1 

1 J- IV I 


He 7S^ 
111). / J J 


205130~aF 


R AGF 


He 1 C\A\ 1 Q 

ns. i u^f i J y 


2051 3 l~x at 


9GGF 


He 1 fKQ97 

ns. i ujvz / 


205157~s~at 


KRT17 

iv rv 11/ 


He 978^ 

ns.z / oj 


205159~aF 


Vw/OI Z. IV u> 


He 98^401 

ns.zo j'tu i 


205174~s at 




He 7Qfm 
nS. / yUJ J 


205179~s~at 

^-V/w' LIS J Cl L 




He SA0zl7 


205 1 93~a7 

A»Y/«y 1 .y _/ Cl I 


MAFF 


He ^ 1 10^ 

ns. j i juj 


205200~at 


TNA 

1 I^ /A 


He ^Sd94 


205205~at 


RFT R 

IVClyD 


He ^0700^ 


205207~at 


11^ VJ 


He 1 ^09 1 0 

ns. i juz i w 


205213~at 

j — • vy «_/ j — . l _y Cl C 




He 1^7949 

ns. j J / z*+z 


205214~at 


STK 1 7R 

O 1 rv 1 / u 


He SR9Q7 


205220~at 

^— V .w/ w j— Vy Cl 1 


HM74 

nivi / *r 


He d^849S 
ns.H- J04Z D 


205227~at 


IT 1RAP 

I L> I IVrV I 


He 1d^^97 

ns. 1 h j jz / 


205229~s at 


COCH 


Hs.21016 


205230_at 


RPH3A 


Hs.21239 


205237 at 


1 VylN 1 


He 440RQR 


205239~at 


ARFG 


He 970R^^ 


20S?40~at 




Ho 97CJ^0 

ns.z /ojjo 


Table 1 (continued): 






205241 at 


SC02 


Hs.4 10944 


205249 at 


EGR2 


Hs.1395 


205254 x at 


TCF7 


Hs. 1 69294 
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905955 x at 


TCF7 


Hs 169294 

i to. i v_/ y y r 


905969~ar 


KPNH9 
rvv^i > i iz 


Hs 188091 

I lb. 1 OOuZ 1 


905966~at 

zvtVZUU dl 


T TF 


Hs 9950 


905967~at 

zujzu / dl 


POT 19 AF1 

ikJvJ Znr 1 


9407 


905968 s at 
z,vJZ.uo b al 


AHD9 


Hs 1 1 1614 

1 lb. 1 1 JU 1*7 


905970 sat 


T PP9 


He 94R8 


905978~at 

zujz f o al 




Hs 490016 

1 lb.M'ZUVJJU 


905981~s at 

zujzo i b al 


PTOA 


Hs 51 


905980~a7 
ZVJJZOy al 


RMP9 
Dlvir Z 


Hs 71851 

flo. / J O J J 


905907 e at 

L\jJ<Ly / b al 




Hs 80575 
rib.o y j i j 


905119 at 
zajj j i z al 


Oil 1 


Hs 1 57441 

lib. J O 1 *Tt 1 


905191~at 
ZuJjZI al 


FTF991 


Hs 41151 8 


905198~at 


PT DN 1 0 


Hs 961 96 
rib.zu i zu 


90S110 at 


IVTMI 

1V11N 1 


Hs 96851 5 


905148~e at 

ZVJJ JtO b al 


TTNPTI 


Hs 65948 


905140~a7 


ON A 1 5 


Hs 717Q7 
ob. i j i y i 


905151 e at 

AxjJJJJ b dl 


PRP 


Hs 411861 


90S161 q at 
ZUJjOI b dl 


PFTYN4 


Uo 01 1 Al 


905166 q at 
ZUJjOU b dl 


fiWADU 


Hs 08498 


90S189 e at 

ZUjjOZ b dl 


DF 


Hq 1 SSS07 
ob. i jjjy i 


90S1R0 e at 
ZUJJ07 b dl 




Hq 44171 1 


90^100 c at 
ZWJJ^VJ b dl 


ATsJkT 1 

/AIM IV 1 


He 44171 1 

Ob.'+'t J / 1 1 


90S^Q1 v at 
ZUJJ71 X dl 


ANT<T 1 


He 44171 1 


90S109 e at 

ZUJJ7Z b dl 


rn 1 s 


He 979401 

Ob.Z / ZH7J 


9fK400 at 

ZUjHUU dl 


WAs 


He 9 1 S7 

Ob.Z I J 1 


90S"4fi9 y at 
ZUJ4UZ A dl 


rivjoZ 


He 167767 
Ob. JO / /o / 


90^401 at 


TT 1 R9 

1.U I IvZ 


He 9S111 
Ob.Z J J J J 


90^400 at 


FO<sT 9 


He 101 619 
Ob. J W 1 D 1 Z 


90^414 e at 
ZlOH-lH b dl 


T<TT A A 0679 

Jvl/\/AUU / Z 


He 6116 
Ob.O jjO 


90S"41Q at 

ZUJHI 7 dl 


FRT9 


He 7R4 

Ob. / OH- 


90S44S at 


PRT 


He 1 00S 
ob. i y\j j 


90^4^1 at 

ZVJ 4 TJJ dl 


it \J y\ jd z 


He 900419 


90^4^6 at 
ZUJHjO dl 


rniF 


He 1001 


90^4£7 e at 
ZUJHOj b dl 


PHCtFA 


He 176019 

Ob. J / UWjZ 


90S466 e at 
ZUJ400 b dl 




He 40068 


90S460 e at 

ZUJHU" b dl 


TRF5 


He 114450 


90S"471 c at 
ZU / 1 b_dl 


HATH 


He 6101 1 

Ob.O-) 7J 1 


905479 e at 

ZUJ 4 ! / Z b dl 


HATH 


He 61011 


90S476 at 

ZUJt / U dl 


rn 90 


He 75408 

Ob. / Jt/O 


90S470 e at 
zu / y b di 


PT AT J 


He 77974 

Ob. / / z / *T 


90S481 e at 

ZUJHOJ b dl 


Tt1P9 


He 458485 


905484 at 

Z\JJ*tO" dl 


STT 

Ol I 


Hs 88019 

Ob.OOV/ 1 z 


1fK/1QO of 

zUj4oo ai 




os.vu /Uo 


205495 s at 


GNLY 


Hs. 105806 


205513 at 


TCN1 


Hs.2012 


205528 s at 


CBFA2T1 


Hs.90858 


205529 s at 


CBFA2T1 


Hs.90858 


205544 s at 


CR2 


Hs.73792 
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205547 s at 

£*\J *s *J f / o £3.1 


TACiI N 


Hs 433401 


20555O~s~at 

Z.V/JJJV/ o dl 


RRF 


Hs 80426 


205552~s~at 


OAS1 


Hs 442936 


205557~a7 

Z,V/J J J 1 dl 


RPI 


Hs 303523 


905568~at 

i,UJ JUO dl 


AOP9 


Hs 104624 


905570~at 

Z,VJ J J 1 \J dl 


PTP5K9A 

f if j rvz/v 


Hs 108966 


205579~at 


ANGPT9 

/Al N VJ 1 1 Z, 


Hs 115181 


205582~s at 

£*\J U JOZ. b dl 


GGTT A 1 


Hs 437156 

1 1 J. i J / 1 VJ 


205590a? 

zv j j v vj dl 


R ASGRP1 

IVr\ O VJ I VI 1 


Hs 189527 


205592~at 


SLC4A1 


Hs.443948 


205593_s_at 


PDE9A 


Hs.389777 


205 590 at 

z.v/jj.7,7 dl 


TR AF1 

1 IV/ \ 1 1 


Hs 438253 


905608s at 

luJUVO b dl 


ANGPT1 

/VI N VJ IT 1 1 


Hs 2463 

1 lO.Zr^VJ J 


905609a? 

Z.VJJvJVy.?' dl 


ANGPT1 

/vINVJl 1 1 


Hs 9463 


Tnhlf* 1 fprititinnprl V 

1 UUiC 1 yCvJllllilUCU J. 






90561? at 

Z,VJJvJlZ. dl 


MMRN 

iviivirviN 


Hs 9681 07 


90561 4~y at 

Z.vJJvJl'T A dl 


IVIO 1 1 


Hs 3491 1 0 

11j.Jt71 IV/ 


905694~a? 

ZA/JV/Zft dl 


rPAi 

V_v I / \ J 


Hs 646 

1 lb.U"U 


90569 7 at 

Z,v/J\JZ, / dl 


PDA 


Hs 79994 


905639s at 

^vJUJil. b dl 


PTP5K1R 

111 J IV 1 JJ 


Hs 997604 


905613 s at 

^vJUJJ b dl 


AT AS1 


Uc 7871 9 
no. / o / i z. 


905651 at 

Z.V/JUJJ dl 


GTSG 

\s 1 OVJ 


T-fo 491 794 


905660 at 

LV/JUUU dl 


OAST 

VJ/\ O 1_> 


Hs 1 186H 

llj. 1 1 OUJ J 


90S668 at 


T Y75 

L I / J 


Ob. 1 JjJUJ 


905681 at 

Z,UJUO 1 dl 


RGT 9 A 1 


Hs 99781 7 
n.b.z,z. / o i / 


905681V at 

Z,vJUOJ A dl 


TPSR9 

1 I 0 1JZ 


Hs 405479 


905707 at 

Z,vJ / V / dl 


11 1 7R 

ILi 1 / IV 


Hs 19Q7S1 


905719 at 

LUJ / 1 Z. dl 


PTPRD 

r if rvu 


He ^9^079 


90571 5 at 

/ 1 J dl 


RST1 

DO 1 1 


Hs 1699Q8 

rib. 1 \JyyyO 


905717 x at 

ill A dl 


PCDHGGI 

1 V/L/I 1VJ V/ J 


Hs 983794 


905718 at 

ZVJ J / 1 O dl 


1TGR7 

1 1 VJU / 


Hs 1 741 
i i j. i / 1 1 


905791 at 

Z.VJ J / Z 1 dl 




Hs 441 909 // est 

no.t'rlZvZ, // Col 


905719 x at 

Z,v/J / J y A dl 


7FD95 

/_ji ljz j 


Hs S0916 


905743~aF 

ZV/J I *TJ dl 


STAG 


Hs 56045 

lib. J VJv/T^ J 


905758 at 

Z,V/J / JO dl 


GD8A 


Uc 85958 


905767 at 

Z,V/ J / \j 1 dl 


FRFG 

blvL VJ 


1 1 596^ 
rib. i i jzu j 


905769 at 

Z.VJ J 1 yjy dl 


SI G27A2 


Hs 1 1 799 

lib. 1 J /Z7 


905780 at 

Z VJ J / Ov dl 


RIK 

JJ 1 Iv 


Hs 1 55419 

1 lb. 1 J Jt 1 7 


905786~s at 


ITGAM 


Hs 179631 

1 lb. I / Z,VJ J 1 


905789~a7 

Z VJ J 1 O y dl 


VxjL/ i y~y 


Hs 1799 

JTlb. 1 / y y 


205790 at 

Z.V/J 1 y\J dl 


SCAP1 


Hs 41 1 949 

llb.TJ 1 >^"Z. 


LKJJIyo dl 


IT 7R 

1L, / Jv 


rib. jOZoU / 


205801 s at 


RASGRP3 


Hs.24024 


205819 at 


MARCO 


Hs.67726 


205821 at 


D12S2489E 


Hs.387787 


205826 at 


MY0M2 


Hs.443683 


205831 at 


CD2 


Hs.89476 
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90SR17 <: at 


vj 1 r A 


TT r 1/10C7 

MS. j4zo / 


Zl/JOJO dl 


rivp A 
VJ I 1 A 


HS.54zo / 


ZUJOJ7 o ClL 


D7D API 

JDZ,lvAr 1 


T_T_ 1 1 i/lOO 
MS. 1 1 z4yy 


00S844 at 


V IN IN I 


U p 1 0 1 1 yd 

MS. lz 1 14 


?0SR4R _ st 


p a qo 


TT 0 1 TC^AC 


?0SRS6~ at 

ZUJOJO dl 


Cf pi 4 A 1 
ol_A^14Al 


t_t_ 1 ai IA7 
HS. 1U13U/ 


ZVJJO J / dl 


P 1 Q A 9 
oLL 1 oAZ 


Lin CA/1 CO 

HS.jU4jo 


al 


T Vft6 
1 oO 


T_T 0 1 O/IAI O 

MS. 1 o4Ul 8 


?0SR61 _ nt 

ZUJovjl al 


or Id 


HS.43 /y(Jj 


?0SR£1 ~ at 
zujodj al 


c 1 no a 1 0 

0 1 UUAlz 


Tip 1 O/l 1 0 

Hs. 1V413 


90SR70 y at 

ZUJO / 7 X al 


PPT 
ivc 1 


11 0 0 c Aio 1 

MS.JjUJzI 


90SRR? y at 

ZUJOOZ A al 


a nrn 


HS.3z44/U 


?0S884~at~ 
zujooh ai 


TTn A 4 


HS.14514U 


90SRQ1 _ at 

ZUJ071 dl 


a nop a or 


Un /l C7/1 O 

Hs.45 / 4 J 


O0SRQ6 at 


CT poo A 
oJLL,ZZA4 


TJn A A 1 1 O A 

Ms.441 130 


90SR0R~at 

ZI/J070 dl 


PV^PP 1 


u,-, ion 1 O 
Hs. /8913 


ZUJ077 dl 


PPAT A 1 


TT „ /I 1 *7ACA 

Ms.4 17050 


oosqoo at 

ZUJ7v;U dl 


ivK 1 1 


MS. 80828 


90SQ01 at 

ZI/J7U1 dl 




1 T^. 171 O AH 

Hs.371809 


90^Q1Q at 
Z1/J717 dl 


npc 1 
Morll 


1 1 1 1 70/10 
Hs.l 17848 


90SQ99 at 


VlNiNZ 


TJT« 7A1 1 OA 

Hs.293130 


90SQ97 c at 

ZUJ7Z/ 5> dl 




1 t^ ncc 

Hs.1355 


90SQ9Q a7 


PD A 71 

ur A3 J 


Hs.437229 


OOSQ'H at 
ZI/J7JJ dl 




T T« OA n/A 

Hs.201369 


OO^Q^ at 
ZUj7jj dl 


Trove 1 
rUAr i 


T T« 1 C C C A 1 

Hs.155591 


?0SQ^6 c at 
ZUJ7JO b dl 


IT IX 1 

HR3 


T T„ A 1 1 / AC 

Hs.41 1695 


90SQ49 c at 

ZUJ7HZ 5> dl 


C ATT 

oAH 


Hs.409501 


OO^QAA c c»t 
ZUJ^H-'t S al 


PT T/^T 1 


TT„ 1 Ci A (~\ "\ f 

Hs.l 849 16 


205950 s~at 


CA1 


Hs.23ll8 


205960_at 


PDK4 


Hs.8364 


?OSQ8^ at 
ZUJ7OJ dl 


nDcni 
Urtrl 


his. 109 


90SQ84 at 

ZUJ^OH dl 


pO HDD 


Hs.l 1 561 7 


90^087 at 

ZUJ70/ dl 


py~\ 1 p 


Hs.l 31 1 


i uuic 1 ^tuniinucti-j. 






906001 at 
ZUUUUl dl 


X1DV 
INr Y 


Hs.1832 


90601 1 at 
ZUOUI 1 dl 


P A CD 1 


TJrt O A AA 

Hs.z49U 


90609S c at 
ZUOUZJ b dl 


TTMP A IP/; 

1 INr Air 0 


11 ^ A(\H C A a 

Hs. 407546 


906096 c at 
ZUUWZO b dl 


TXIR A TP6 
1 INr Air 0 


Hs.40/54o 


9060^4 at 
zvjoujh al 


oCKrllNOo 


Hs.368077 


9060^0 at 


P A RH A 


Hs. 56294 


906049 y at 

ZyUUHZ A dl 


QXTP PXT 
olNlvr IN 


HS.483 /5 


906046 at 


AUA1V1ZJ 


. - T_T„ /110T17 

Hs. 43231 / 


206049~at 


SELP 


Hs.73800 


206059 at 


ZNF91 


Hs.8597 


206067 s at 


WT1 


Hs.l 145 


206070 s at 


EPHA3 


Hs.l 23642 


206074 s at 


HMGA1 


Hs.57301 
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906077 at 

^UUV/ / / dl 


KFT 


He 490199 


906001 y at 

Z,UUu7J A al 


I INyvlj 


He 41 1 644 


?06i 06^r 

ZVJU 1 v/U ClL 


MAPK19 

lvlr\i XV 1 Z 


He 419649 
nb-t jzohz 


9061 08~e at 

ZUO 1 \JO b al 


<sFPS6 
or ivoo 


Hq 6801 
nb.OO" 1 


9061 1 0 at 

Z,Uv I 1 V dl 


HKT1 H1H 
mo l i run 


He 70017 
Ob. / \)yJ 1 


9061 1 1 at 

ZUO ill al 


DM A QF9 


He 798 
rib. / Zo 


9061 1 S~ at 

ZUO l l J al 


FORI 


He 74088 
rib. / HWOO 


9061 1 Rat 
zuo i i o al 




He 80649 

nb.ouoHZ 


906110 q at 
ZuUiJU b al 


A^PP9 

/\OvJIvZ 


He 1 9 SO 
rib. l Z3;/ 


906114 at 

ZUUl Jt al 




He 14S9QA 
rib. 1 HDZyO 


9061 IS at 

ZuUlJJ al 


9T1 8 
olio 


He 1 SI 440 
OS. 1 3 1 H^+!7 


90614S _ at 


PH Afi 


He 168 1 78 
rlS. jOo l/o 


906146 e at 

ZOO i to b al 


PH AP 


He 1£8 1 78 
rib. JOo l/o 


90614Ra7 

luU 1 HO al 


TT IP A 

ll_OIv/\ 


He 1809^1 
rlb.joVZ J 1 


9061 SO at 
ZOO 1 JO dl 


TNFP^F7 
i in r Ivor / 


He 1^^107 


9061 S7 at 
ZuU 1 J / al 


PTY1 

r 1 Aj 


He 90^0 


9061 S0 _ nt 

ZUOi J7 al 


PFIF1 0 


He 9171 
TiS.Z 1/1 


906167 e at 

ZUO lO / b dl 


Apur; a pa 

AY rvrl VJAiO 


He 9^08^0 
rlS.Z JUo 3U 


9061 6Q y at 

ZUO 1 O:? A al 


IvOyVdlN 


He 9^47 
rlb.Z j J^f / 


906177 e at 

ZOO ill b dl 


APP1 


He 4400^4 
rlb.'t'tuyj^t 


906187 at 
ZUOlO/ al 


PTPTP 
r 1 vjllv 


He 101 


9061 Q6 c at 
ZUOl^/O b al 


OpTpO 
ivrlro 


He A7^^ 
rlS.O / 33 


906906 at 
ZUOZUO al 


T V64 


He 8790<> 
riS.o / ZU3 


906907 at 

ZUDZU / dl 


PT P 


He 880 
rlS.ooy 


906999 at 
ZUOZZZ al 


TWFPQF1 OP 
1 iNr Ivor 1 uv^ 


He 1 1 Q£84 
Ob. 1 1 7O0H 


906919 c at 


D/1P-AT TA 
DHVJ/\L« 1 O 


He 7AQQQ/1 

IIS. J07774 


906911 _ at 
ZUOZJJ dl 


R4PAT T6 


He 1^0004 

ns. joyy 


90691S at 
ZUDZJJ dl 


T TP4 


He 1 A60Q1 
Ob. 1 OOKJy 1 


906944 at 
ZUOZM-H dl 


PP 1 


He 11401 0 
rlS. 3 j*+U 1 7 


90694S c at 
ZUOZtJ S dl 


1 V IN o 1 ADr 


He 1 07908 

ns. 1 y / zyo 


9069 SS at 
ZUOZJ3 dl 


RT kT 
JjI^Jv 


He 180000 


906977 at 

ZUOZ / / dl 


P9P Y9 
i Zrv I z 


He 110 
ns. J J7 


90697Q at 
ZUOZ/V al 


PPl<f V 

1 IViV 1 


He 1 81 1 
rlS. 1 oj 1 0 3 


906981 at 

ZUOZOl dl 




He 681 17 
nb.oo 1 j / 


906981 c at 
ZWOZoj b dl 


TAT 1 


He 408070 
rlb.HyoU iy 


906908 at 

ZU0Z70 dl 


RhnP AP9 
rvllU vJ/-\r Z 


He 87941 
nb.o /Z4- 1 


906109 c at 

Z003UZ S al 


lsjT TDT4 

IN U U 1 H 


He I^IQQ 


906101 e at 
ZUOJU3 b dl 


NT TDT4 


He 1SS10Q 


906104 at 

ZUUjUH dl 


MYRPH 
ivi i Di n 


He 097 


906110 at 
ZUO J 1U dl 


9PTN1^9 


He 08941 


906111 at 
ZWOjjI dl 


PAT PPT 
V^/\l_ J V^IvI^ 


He 1 S9 1 7^ 
rib. 1 JZ 1/3 


906119 e at 

ZOOJJZ b dl 


TFT1 6 
ir 1 1 o 


He 170871 
rib. 3 / 00 / 3 


zUOJj/ at 


L,UK / ; 


Tin 1 i^CO 

HS. lo3z 


206341 at 


IL2RA 


Hs.130058 


206342 x at 


IDS 


Hs.352304 


206343 s at 


NRG1 


Hs. 1728 16 


206359 at 


S0CS3 


Hs.436943 


206360 s at 


SOCS3 


Hs.436943 
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206361 at 


GPR44 


Hs.299567 


206361 at 

^\J\J J \J J dl 


MAF 

1V1.TA.I 


Hs 134859 

1 lO. J J TUJy 


206366 x at 


XPT 1 


Hs 174228 

1 1 j. 1 / i z* z» vj 


206367~aF 


RFN 


Hs 3210 

1 1J. J Z- 1 Vy 








206371 at 

£*\J\J J / 1 ul 


FOT R3 


Hs 352 


206372~at 

Z*\J\JJ 1 Z. dl 


MYF6 

1V1 1 1 VJ 


Hs 35937 

• X X>D»J J J J f 


206374~at 


DT JSP8 

u vj or o 


Hs 41688 


706377~at 

Z.\J\JJ 1 1 dl 


FOYF2 

I v/AI Z, 


Hs 44481 


2063 8 0~s at 

Z.VJVJ-J v)U O d L 


PFC 

1 1 v^ 


Hs suss 


206381~a7 

Z, W\J J O I dl 


SCN2A2 


Hs 435796 


206390 x at 


PF4 

Fit 


Hs 81 564 

I Jo.O 1 JUt^ 


206398 ~~q~at 


CD19 


Hs 96023 


206404 a7 

Z-VJVJ j VJ t dl 


FGF9 


Hs 1 1 1 

i to. Ill 


206420 at 


TGSF6 

1 VJ 0 1 u 


Hs 135194 

I lj. I JJ 1 y~r 


206433~s at 

Z-V/VJ^JJ O dl 




Hs 1 59425 

i to. i jy-T£.j 


206453 s at 


NDR G2 


Hs 243960 


206461 x at 

Z.V/U*tU 1 A dl 


MT1H 


Hs 438462 


206464a7 

Z.v/U'tVJ't dl 


F> ivi y\ 


H<: 27372 


206471 q at 

Z,Vl)7 / I o dl 


PT YNfl 


no.zouzZ7 


206472 s at 

Z.VJVJ'r/Z, o dl 


TT F3 


Uq 787369 


206478 aT 

Z.VJUH / O dl 


TCTA A01 25 

rvi/A/Avj 1 Z J 


rib. j ojuj 


206485 at 


ens 


Hs 58685 

Flo. J OvOJ 


206488 ~s at 

i6VU^OO O dl 


GD36 


Fk 4431 70 

Flo. t r t t>J 1 Z.U 


2064Q1 q at 


NAPA 


Flo. / JyJZ 


206493~ a7 


TTGA2R 

1 1 VJ r\Z LJ 


Uc 41 1 it 9 

Flo.'r 1 I J lZ 


206494 s at 


TTGA2R 

1 I VJ / VZ. LI 


H<; 41 1319 

Flo.^r 1 1 J I Z. 


206S08~a7 

ZUUJUO dl 


TNFSF7 

1 INI OI / 


Uq Q0899 


206513 at 
z.\j\jj i j di 


ATM2 

AY11V1Z, 


He 1 OS IIS 

Flo. 1 VJ J 1 1 J 


206S1 5~at 

Z,V\J.J 1 .J dl 


GYP4F3 


Uc i 06949 

Flo. 1 VjUZ.tZ, 


206S19 x at 

Z.\J\JJ IS A dl 


S1GT FC6 

OI VJ -L/L/V^U 


Hs 39795S 
fio.j y i Z.JJ 


206S20 x at 

Z.V/UJZ-U A dl 


STGT FG6 


U Q 1Q79SS 
Flo. Jy 1 z, J J 


206S22 at 

Z.\J\J J Z. Z- dl 


MGAM 


Hs 17278S 

Flo. 1 Z.Z. / O J 


206S45 _ at 

Z.VJU^^-J dl 


GD28 


Hs 1987 
i io. i yo / 


206S46 at 

Z,V/\J^/"VJ dl 


SYCP7 

O I V^I z 


Hs 702676 

1 lO.Z,VJZ,VJ / u 


206S74~s a t 

Z.V/VJJ/*T O dl 


PTP4A3 
i ii ^ i\j 


Hs 43666 

Flo.T^-JVJVJVJ 


706S80 s at 

Z.UUJUU O dl 


FFFMP2 

1 L/1VI1 Z. 


Hs 381 870 

Flo. J O 1 O / Vj 


206S82 s at 

ZvUJOi. o dl 


GPR56 

VJ 1 IvJU 


Hs 6577 

I Io.\J<JZ, / 


206S84~aT 

Z.V/UJ O i dl 


T Y96 

i-/ i .y vj 


Hs 69378 

F1o.VJ!7.JZ,0 


206S89 at 

Z.UUJO/ dl 


GFI1 

VJ 111 


Hs 731 77 

n j. / j i /z. 


206*59 1~at 

Z~\J\J J 7 1 dl 


RAG1 

lvrvvj l 


Hs 73958 

I lo. / J 7J O 


9fi££18 dt 
ZUOO 1 o dl 


TT 1 8P 1 


T-Tc 1 ^o^ni 

rlS. 1 JyJKJi 


206622_at 


TRH 


Hs. 182231 


206624 at 


USP9Y 


Hs.371255 


20663 l_at 


PTGER2 


Hs.2090 


206632 s at 


AP0BEC3B 


Hs.226307 


206634 at 


SIX3 


Hs.227277 
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206637 at 


VJ I IV 1 V/J 


He OAfx^ 
OS.Z'tO D 


206643~at 


HAT 

11 r\ L^i 


He 1 00701 
nS. 1 y\) /oj 


206647~at 


HR7 


He 777001 
os.z / zuuj 


206655 s at 


PNT ITT 1 

r IN U 1 LI 


He 081741 
ilS.ZoJ IHJ 


206660~aF 


THT T 1 


He 14SQ1^ 
nS. J^oyJJ 


206662~at 


fiT RY 


T4e OQQQQ 


206665 s at 

£*\J\J\J\J*J O Civ 


RPT ?T 1 


He IfKROA 


206666~at r 

V/ KJ KJ KJ KJ Ci I 


VjZ^rlVl IV 


He 777017 
rlS.Z / lyj / 


206674~at 

^.v/v/V/ / ~ Civ 


FT T1 

fLl J 


He 18^ 
llS. JO J 


206676~at 

±— KJ KJ KJ 1 KJ CiL 




He 41 
oS.^f 1 


206682~at 

^vvUU,L CiL 


PT FP9F1 1 


He <\44fn 


206697 s at 


HP 


TJe /tnioi 1 


206698~aF 

\J KJ V/ _X C/ CIL 


YF 
y\rv 


T-Te 78Q1 Q 
rlS. toy T y 


206700~s at 


Olvlv^ I 


rlS.oUJ jo 


206707~x"~at 

JL,\JKJ f \J 1 /V Ci L 


^ouri jz 


U c 700/1 00 


206710~s~at 


FPRA1 T 1 


xiS. lyjjojy 


206724~aT 




xiS. jDj / 


206726~at 




rlS. Tzo4J J 


206752~s at 


DFFB 


Hs.133089 


206759_at 


FCER2 


Hs.1416 


206760 s at 

/ V/V/ o ai 




T_T 0 1 A 1 £ 

rlS. I4T0 


20676 1 ~a7 

^« V/VJ / KJ 1 CIL 


TAPTTT F 


riS.T4zUzi 


206762~at 

^V/V/ / KJ /_ Ci L 




lis. 1 jUzUo 








206765 at 

tUU / ^J Ci i 


IS^IN JZ 


lis. 1 j4 / 


206788s at 

i^V/V/ / U O O CiL 


PRFR 

LDl D 


TJ 0 1 7Q00 1 

xiS. 1 /70o 1 


206793~aF 


PTsJIVfT 


Uo 1 0Q7 

lis. loVz 


206804~at 




Uo 07^0 

lis.zzjy 


206834~at 

^VvOJ™ CiL 


HRH 


Uo 1A077 

rlS. Joy / / 


20685 1~at 

Z,UUO J 1 Cil 


PNJ A<sFl 


riS. 1 jojy 


206857 s at 

i-VVJO J / O Cil 


Fk' RP1 R 


Uo IHAOIyl 

riS.JUooJ4 


206858 s~at 

cvUOJO O CiL 


nuAv^o 


Uo oon 
liS.ozU 


20687 l~aT 

^ vUU / 1 CiL 


FT A? 

CLAZ 


Wo OOOAl 


206877~at 

£*\J\J \J l 1 CiL 


m ah 


riS. J lyyjK) 


20688 I s at 

il-vVJUU 1 O CiL 


T TT P A 1 


14c 1 1 1777 
lis. 1 1 dL 1 1 


20691 8~s~at 

L-KJKJ S 1 O kJ CiL 


IVDIVI 1 Z 


Uo 1 AA007 

riS. lOOoo / 


206924~aT 

CUVJyC" CIL 


IT 1 1 


T-Tc 1 77 1 
riS. 1 /z 1 


206932~at 

^ \j \j y ^ cil 


v^nzjn 


liS. 4 / J J / 


206934~at 


^TRPR1 
ollvr JD 1 


T4c 1 0470/1 
rlS. 1 V4 /o4 


20693 7~at 

£*\J\j J -J / CiL 


or 1 /A 1 


Uo A 1 0170 
liS.41oj /o 


206940 s at 


POT I4F1 


He zt^oini 


206950~aT 

£-KJKJS^J\J CIL 




u c 7110 

ris.zjiy 


20695 Tat 


HIST1H4E 


Hs.240135 


206953 s at 


LPHN2 


Hs.24212 


206978 at 


CCR2 


Hs.395 


206991 s at 


CCR5 


Hs.54443 


206999 at 


IL12RB2 


Hs.4 13608 
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907001 y at 

ZU 1 UU 1 A <x\. 




u Q 470^60 
os.tzu J07 


?0700R _ at~ 

ZU 1 UUO al 


TT RPR 


He R46 
Ob.oHO 


907010 <? at 

ZU 1 U JU £> dl 


PQRP9 


u Q i 0^76 
fib. 1 U JZU 


907011 at 

ZU / U J 1 al 


DADY1 
Dr\i y\ 1 


T-Tc 1 0^041 
OS. 1 UJz/'t 1 


907014 q at 

ZU / U J*t b al 


PT T9 


T4c 1 1 1 R67 
US. Ill 50 / 


90701R at 
ZU/UjO al 


PI 6 A6 


T4c 4764^ 

os.'tzo^fJ 


907041 q at 


CT P6A0 


T4c 447^00 
OS. i \ L \/.jy\j 


907067 c at 

ZU/UO/ S al 


unp 


PTc 1 4R 1 
OS. 1 *to 1 


907079 at 

ZU / U / Z al 


TT 1 RP AP 
11_j 1 oiv/ai 


T4c 1 ^R1 1 <\ 
OS. 1 JO J 1 J 


90707S at 

ZU/U/ J dl 


PT A Q1 
v^l/\o 1 


T-Tc 1 ^QzlC* 
oS. 1 jy^oj 


907076 c at 

ZU/U/O S dl 


A^Q 


T-Tc 1 60786 
OS. 1 0U /oO 


9070RS v at 

ZU/UOJ A dl 


P<sF9P A 


T4c 777R1<\ 
OS. ZZ / ojj 


9070R7 y at 

ZU / UO 1 A dl 


AXTlf 1 


T-To 44771 1 
JlIS.t'tO / 1 1 


907000 y at 
ZU / Ul/U A dl 


7PP10 
ZjF r JU 


T-Tc 776761 
OS.Z /O /Oj 


9070Q4 at 
ZU i\)y i -T dl 


TT RP A 


T-Tc 1G477R 
MS. iyH / / o 


907104 y at 

ZU / 1 UH A dl 


T TT PR1 


T-Tc 140074 
OS. iHyyZH 


9071 1 1 at 
ZU /ill dl 


P\4P 1 
C/lvllvl 


T4c 717^ 


9071 11 o at 
ZU / 1 1 J b dl 


T\TP 


Oc, 041 ^70 
JlS.Z^ 1 J IK) 


9071 1 7 at 
ZU /ll/ dl 


T4 nlk 


T-Tc 7^0607 


907114 y at 
ZU / 1 A dl 


TPQR9 


T-Tc ACl^AlQ 

oS.h-Uj^- ly 


907161 at 
ZU/ lOl al 


i/ta A 0087 


oS.OV /4V 


ZU / 1 /z S al 


pnui i 


I4c /t/17/17^ 
OS.4434J j 


707171 v at 
ZU / 1 / J X al 


v^Uo 1 1 


I4c Azl^A7^ 


907906 c at 
ZU/ZUO S dl 


AT OY1 7 
ALUA 1 Z 


T4c 1 700 
MS. 1 zUU 


707716 at 
ZU / Z I 0 al 


TNTPQPR 
1 INror o 


T4c i 771 oz: 
OS. 1 / / 1 JO 


707774 c at 
ZU/ZZ'f S al 


QTPT PP7 


O c 77/1A70 
OS.Z /H4 /U 


907917 Qt 
ZU / Zj / al 


T^ PTvT A 1 


T-Tc 1 6QQ/1R 
oS. 1 Oyylo 


70776Q at 
ZX) 1 LKyy al 


npp A 4 


T4c 7^\Q7 
nS.ZJoz 


70777^ c at 
ZU/Z/J S al 


PAPT 7 


tj c A0667C 
OS.4U0D /o 


707707 c at 

zu/zyz S al 


lVl/\r Iv / 


MS. 1 jUI jo 


707116 Qt 
ZU/J10 al 


T-T A Q 1 
nAo 1 


nS.j fOy / 


90717Q Qt 
ZU/JZV al 


lV/TlV/fPR 
IVllvlr O 


T4c 7Q0007 
oS.J^UUUZ 


707117 c at 
ZU/JJZ S al 


TPPP 


OS. 1 OJ /ZD 


707110 c at 
ZAjiJjy S dl 


T TR 
LID 


T4c 17670R 
OS. J /OZUo 


707141 Qt 
ZU/JH1 dl 


PPTT\J1 


T4c 07 R 
oS.yZo 


7071^7 c Qt 
ZU/jJ/ S dl 


PAT 7VTT1 0 
VJ/-\L>lN 1 1 U 


14c 1 77R^ 
OS. 1 J /O J 


9071^R v Qt 
ZU/JJo X al 


l\Vf APP1 


He 177461 
oS.J /ZHOJ 


207376 at 


VENTX2 


Hs.125231 


207384_at 


PGLYRP 


Hs.137583 


9071R7 c at 

ZU / JO/ S dl 


Vjxv 


OS. 1 HOO 


7071RQ at 
ZU /JO;/ dl 


PP1 R A 


T-Tc 1477 
OS. 1 H /Z 


70741 Q c at 

zu /*+ 1 y o di 


P AP9 


T4q 101 1 7S 
OS.JU1 1 / J 


labie l (continued J. 






207425 s at 


MSF 


Hs.288094 


207433 at 


IL10 


Hs.193717 


207435 s at 


SRRM2 


Hs.433343 


207459 x at 


GYPB 


Hs.438658 
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207467 x at 


CAST 


Hs 440961 

I l j. i i u / v 1 


207496 at 

z. \j i ^ y\j cii 


MS4A2 


Hs 186748 


207509~s at 


T ATR2 

l_//v 1 IvZ 


Hs 41801 


207 SI 1~s at 

Z. V/ / J 1 1 O CIL 


CGT-57 


Hs 4971 


207522~s~at 

Z, Vy / _JZ«Z> O Cll 


ATP2A1 


Hs 5541 

JL 1 J. J J i 1 


207576 s at 

Z, V / JzU o dl 


TT 1RT 1 


Hs 66 


207511~a7 

Z. W / JJJ Cll 


cct 1 


Hs 7291 8 

Ho. / Z71 O 


707515 s at 

Z,\J 1 J J *j O CXI 


NFKR2 

1 > 1 IvlJ z. 


Hs 71090 

JTl o . / Jv/7v 


207540~s~at 

Z- w / i v/ O Cll 


SYK 


Hs 192182 

1 15. 1 y Z, 1 OZ. 


707547~s~at 

Z.U / JtZ O cll 


AOP1 


Hs 761 S2 


207SS0~a7 

Z.V/ / ^/ V Cll 


MPT 


Hs 841 71 


707571~x at 

Z.V / .J / 1 A dl 




Hs 1064Q 

no. i KJyJ'-T y 


707574~s~flt 

Z. \7 / U I *T O dl 


GAF)F)45R 


Hs 1 1 0S71 
no. i i uj / 1 


20760S~xat 

ZVU / \Jl/ J A Cll 


H-nlk 

1 1 piiv 


Hq ?S0^Q1 


207610 s at 

Z.U / U 1 U o dl 


FMR2 


Hs 1171S4 

no. 1 D 1 jJH 


70765 1 _ a7 

Z. W / UJ 1 dl 


H961 


Hs 1 5Q54S 
no. i j/Jtj 


70765 5~s at 

Z.V / U JJ o dl 




no. jo// ho 


207667 s at 

Z.W / UU / O dl 


MAP2K1 


no. i oujjj 


707674~a7 

Z. \J 1 \J 1 *T dl 




no. 1 7J 1 Z.Z, 


707675 x at 

Z.V7 / vj / J A dl 


ARTN 


Uo 1 0A680 
no. i ywo/ 


207677~\~at 

ZVU / U / / O dl 


NPF4 


He 1Q61S7 
no. i 70jjz 


2076Q1 y at 

Z.U / U7 1 A dl 


FNTPD 1 




707695~s~at 

Z.U / J o dl 


ivjor i 


Hq 9? 1 1 1 
no.zz l i i 


207697 x at 

z.u l \jy l A dl 


T TT RR1 


He 106910 


707705~e~at 

ZVU / I\JJ O dl 


1<TT A AOQSO 


ns>. zz / /hj 


207741 x at 

Z,v/ / / " 1 A dl 


TP<sR2 


He 40^470 
no.HU j4 / y 


707791~s~?it 

Z,U / / 7 -J O dl 


FPR41 


u Q 17497 
nbJ /^+z / 


707794~a7 

Z.V7 / / !7 i dl 


rrR2 


He 1QS 


707795 s at 
zv/ / / y j s> di 


TcTT RH1 


He 41 689 

no.H i ooz 


20780 1~s~at 

Z, V7 / OW 1 O dl 


RNF10 
rvi n riu 


Uo 1S7Q44 
no. Jo / "HH- 


707807~a7 

Z.17 / OV/Z dl 


ovjrzvo 


He 404466 


207876~s at 

Z.V7 / o z w o di 


TD1 


He 768R4 
no. / ooot 


207827~x~at 

Z,V / OZ, / A dl 




He 76910 
no. / O/ju 


207816~s~at 

Z.V / O Jv O dl 


RRPMS 


Hs 19S89S 
no. i 7JOzj 


207818~x~at 

i-u /OJO A dl 


PRXTP1 


He 8068 
no.ovjuo 


2078S0~a7 

Z. v/ / O ~J \J dl 




Hs 89690 


2078S4~at 

Z, \J 1 O ^ " dl 


GYPF 

vj i rc 


He 1QSS1S 
no. j y j j j j 


207857~at 

Z. V/ / O ~> / dl 


T TT RR1 


He 149994 

no. 1 H77Zt 


207872 s at 

Z.V7 / O # Z, O dl 


T TT RR1 


He 149994 

no. 1 '-ryyZ.'-r 


707890~s~at 

Z»v/ / 0 7V O dl 


MMP2S 

lVUVlI z, J 


He 790227 
no.z yuzzz 


20791 1~Y~at 

Z.V7 / 7 1 1 O dl 


TGMS 


He 179719 
no. l zy / i 7 


20791 8~a7 

Zy V/ / 7JO dl 


PT1 5 


Hs 129717 
no.izy/jz 


907Q78 c at 
zU/7/O S dl 


In ivH/a J 


tj 0 07QS00 
nS.z /yjZZ 


207979 s at 


CD8B1 


Hs.405667 


207983 s at 


STAG2 


Hs.8217 


208018 s at 


HCK 


Hs.89555 


208029 s at 


LAPTM4B 


Hs.296398 


208034 s at 


PROZ 


Hs.1011 
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208056 s at 


\s U 1 / \Z 1 J 


Uc 1 10099 

Fib. i i \j\jyy 


208067~x~at 


TITY 

U 1 I 


He 1 1 S977 

Fib. 1 1 JZ / / 


20807 l~s~at 

Z-v(Jv / I o CXI 


T AIR 1 


Up 407964 
Fib.'+vj / y\j*-r 


208078~s~at 


TCF8 

1 v^x O 


He 919068 

Flb.Z JZ,UUO 


20809 l~s~at 

Lvov / i o cll 


F)KF7P564kT0899 


Uo 47S0 


2081 12~x~at 

Z»V/0 1 1 L A. Cll 


FHH1 


Ho 1 SS 1 1 Q 

Flo. 1 J J 1 1 7 


2081 16~sat 


MAN1 A 1 

1V1/-V1N X / A i 


He 9SS149 

Flb.Z H7 


208120~x~at 

Z.V/CJ 1 Z.V/ A Cll 




// ... 

// 


208130~s~at 


TBXAS1 


Hs.444510 


208131 s at 


PTGIS 


Hs.302085 


208132 x at 

1 _/ Z. A Cll 


RAT? 

O/A 1 Z 




208146 e at 


PPVT 

V^F V L< 


He 0SSQ4 
Fib.^ j jyt* 


2081 51~x~at 

Z*VO X ^ X A Cll 


DDY1 7 


He 14Q1 91 

Fib. J47 1 Z 1 


TnlSIp 1 ( pnntinnpflV 

1 U.U1V-/ 1 ^^Ulltll 1UCU ^. 






208161 q at 

Z«V/t> 1 V 1 O Cll 




He 00786 


2081 R7~V~at 

z.v/o 10 / o dl 




m II 


208248 x at 

A Cll 


APT P? 

Ar L,x Z 


He 970^ 1 8 
Flb.Z / yj 1 o 


208255~s~at 

Z-UO/, J J O Cll 


FT<TRP8 
F XV OF O 


He 1 71464 
Fib. 1 / jHOt 


208296 x at 

z,uoz. y\j a cii 


VjvJZ- 1 


He 1 7810 

Fib. 1 / OJ7 


?08^04 _ ar 


OOPl 
V^V^xV J 


He ^061 on 

FlS. JUD 1 7W 


908106 x at 

Z.UOJVU A dl 


HT A-TYRR4 

Fl Fy/A F7 1 v D H 


He 44Q611 


90RllS _ e~at 

Z,UOJJJ J dl 


FY 
F x 


He 1 81 
Fib. 1 0.3 


208^S2~x~at 

Z,UOJJZ, A dl 


ANkT1 


He 44171 1 
FlS. t- HO /ll 


90R1S1 x at 

ZuOJJJ A dl 


/AlNXVl 


He 44171 1 
FlS. Ho / 1 1 


908170 e at 

JL\JODI\) b dl 




He 989196 
Flb.ZoZJZO 


90841 6~^~at 


SPTR 

OF 1 ID 


He 418S 1 4 
Flb.H- JO J 1 H- 


208416 e at 

Z.v/0"JVJ b dl 


1PF7 

J IVF / 


He 1 661 90 
Fib. 1 OO 1 ZU 


20841 8~ e~at 

Zrl/OHJO b dl 


FOP 

I VJ XV 


He 1499 
FlS. 1HZZ 


908441 x at 

/.l/OttJ A dl 


Q140Y9 


He ^*\Q67 
Fib. JJyO 1 


9084S0^ar 

Z,v/0^r.JV/ dl 


T HAT 99 


He 1 1 1087 
Fib. 1 1 JVo / 


208451 <; at 

ZV/O"^ 1 O dl 


C4A 


He 1 S0811 

Fib. 1 JuO JJ 


908459~V~at 

Z-UOtJ/ b dl 


YPD7 


He 1 7968^ 

Fib. 1 /ZOOJ 


208470~^~at 


FTP 

11 F 


He 40101 1 


208476 e at 

ZUO" / VJ o dl 


FT 110210 


He 1 71 S19 

Fib. 1/1 JjZ 


208488 e at 


rp i 

V^ XV 1 


He 11401 Q 
Fib. J DH\J 1 y 


208490 x at 

Z-U0^7U A dl 


HT9T1 H2RF 

11 lO 1 1 I 1Z.U1 


He 1 891 17 

Fib. 1 OZ 1 J / 


208498 e at 


AMY1 A 

/ilVX X 1 / V 


He 974176 
nb.z / 1 j / o 


208501~a7 

ZWOw>V/ 1 dl 


GF11R 

VJ 1 1 1 u 


He 1 1 8S1Q 

Flb.l 10JJ7 


208502 _ s at 


PTTX1 

111 -/V 1 


He 841 16 

Fib. OH 1 JO 


208521~>Tat 

i-vU JZ. J A dl 


HTST1H9R1 

XlXOl IXXZ. L J 1 


He 1 89140 

Ob. 1 OZ 1 H-VJ 


208S27~x~at 


HIST1H2RF 

X llu XIX XZ.X_JX— / 


He 1 891 18 
no. i oz i jo 


908^14 o at 

ZUOJJT' b dl 


POT P9T9 

' FVJi^xvZJZ 


F1S.4J Jo fy 


208540 x at 




... // ... 


208546 x at 


HIST1H4G 


Hs.247815 


208553 at 


HIST1H1E 


Hs.248133 


208579 x at 


H2BFS 


Hs.473961 


208581 x at 


MT1X 


Hs.374950 
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208592 s at 


CD1E 


Hs 2492 1 7 


208594~x~at 


LILRB3 


Hs 306230 


20860 l~s~at 


TUBB1 


Hs 303023 


208602~x~at 


CD6 

V^ i_v \J 


Hs 436949 


208605~s~at 


NTRK1 

111 Ivlv 1 


Hs 406293 

1 1 0 • I \J\J S 


208609~s at 


TNXB 


Hs 41 1644 


208613~s~at 


FLNB 


Hs 81008 


208614~s~at 

VU V 1 I O Cil 


FLNB 


Hs 81008 

1 AO. O 1 \J\J\J 


20862 l~s~at 


VIL2 


Hs 403997 


208622~s~at 

LVUU^L O Cil 


VIL2 


Hs 403997 


208623~s~at 

jLUUUi.J O CiL 


VIL2 

V 1 1_. Z. 


Hs 403997 


20863 l~s~at 

Z.V/CJV/.J 1 O CiL 


HADHA 

i ir\i/i i ii. 


Hs 75860 


208632~aF 


RNF10 


Hs 387944 


20863 3~s at 

Z.V/Ov/w/^ o CIL 


MACF1 


Hs 372463 

I ij.J / Z"UJ 


208634~s~at 

LuUvJ i o CIL 


MACF1 


Hs 372463 

1 lo. J / Z 1 V J 


208636~aT 

i. VUVJ J U CIL 


1 ICi 


Hs 447510 // — 


208646~at 

i.UOU"U CiL 


RPS14 


Hs 381 126 

llo.JOl 1 Z*VJ 


208650~s at 


CD24 


Hs 375108 


20865 l~x~at 

LvUU J 1 /Y CiL 


CD24 

Ly Z. i 


Hs 375108 


208653~s~at 

Z.vUv J J O CiL 


CD 164 


Hs 43910 


208657~s~at 

AuOUJ / O Cil 


MSF 


Hs 288094 


208677~s~~at 

LV/Ov / / O Cil 


BSG 


Hs 371654 


208683~aT 


CAPN2 

v^r\ i t > z. 


Hs 350899 


208690 s at 

O Cil 


PDI 1M1 


Hs 75807 


20869 1~a7 

i.UOU7 I Cil 


TFRC 


Hs 1 85726 

1 1j. 1 O.J / Z.U 


208702~x at 

Z-V/O / \JjL A Cil 


APT P2 


Hs 27951 8 

1 Ij.Z / 7J1 O 


208703~s~at 


Apr P2 

/ \ 1 L/I Z. 


Hs 27951 8 


208704~x~at 


APLP2 


Hs.279518 


20871 l_s_at 


CCND1 


Hs.371468 


70871? at 

Z.V/0 / 1 L dl 


CCND1 


Hs 371468 

I lO. J / 1 iUO 


208719 ~s at 

z. v/ o ivy o cil 


DDX17 


Hs 349121 


208729 _ x~at 

Z. Vy O / Z. y A dl 


HI A-B 


Hs 77961 

i io. / / y\j i 


TriHlp 1 frnntirmpHV 






208744 x at 

Z*V/0 / *t*t A Cil 


HSPH1 

1 lUl ill 


Hs 36927 

1 1 J. JU/Z / 


208747~s~at 

Z.V^l_J / I / O Cil 


CIS 


Hs 458355 


20875 l~aT 

Z. W <J 1 *J 1 dl 
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r 1 uUo 


Uc /1/IA/lOQ 

riS.4404Zy 


0 11 AAQ c ot 

z 1 1 ooo s at 


PT AT T 


U c 7707/1 
IiS. / /Z /4 


0 1 1 AO/1 v ot 

z 1 1 o /4_x_at 


PT A n 1 
U 1 AO 1 


T4o 1 A7^7Q 
IiS. 10/3/7 


0 1 1 o ot 

z 1 1 o / 3 s at 


rilU 


Uc 1 107^0 
JiS.ljZ /3y 


0 11 AOO v ot 

z 1 1 OoZ_x_at 


T TriTOT^OC 

ULr 1 ZrSZo 


MS. 1 3 /353 


O 1 1 AOA v ot 

z 1 1 ovo x at 


IT DO 
HDD 


14c 1 ^^\^7A 
riS. 1 333 /0 


2 1 1 699 x at 


T TO A 1 


Hs.4496j0 u 


211709 s at 


SCGF 


Hs. 105927 


211719 x at 


FN1 


Hs.418138 


211726 s at 


FM02 


Hs.361155 


211732 x at 


HNMT 


Hs.42151 


211734 s at 


FCER1A 


Hs.897 
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2 1 1 742_s_at 

2 1 1 743_s_at 

211745_x_at 

211748_x_at 

211764_s_at 

211776_s_at 

21 1781_x_at 

211796_s_at 

211798_x_at 

211799_x_at 

211813_x_at 

21181 6_x_at 

211820_x_at 

211821_x_at 

21 1858_x_at 

211864_s_at 

211868_x_at 

211876_x_at 

211881_x_at 

211883_x_at 

2U893_x_at 

2 1 1 896_s_at 

211900_x_at 

211902_x_at 

21191 l_x_at 

21191 9_s_at 

211922_s_at 

2 1 1 924_s_at 

2 1 1 94 1 _s_at 

211959_at 

211962_s_at 

2 1 1 964_at 

211965_at 

2 1 1 966_at 

211970_x_at 

2 1 1 983_x_at 

2 1 1 986_at 

2 1 1 990_at 

2 1 1 99 1 _s_at 

2 1 1 992_at 

Tabl e 1 (continued): 

• .<211993_at 
2 1 1 994_at 
211995_x_at 
2 1 1 996_s_at 
212012_at 
212013 at 



EVI2B 

PRG2 

HBA1 

PTGDS 

UBE2D1 

EPB41L3 



IGLJ3 

HLA-C 

DCN 

FCAR 

GYPA 

GYPA 

GNAS 

FER1L3 

PCDHGC3 

IGLJ3 

CEACAM1 

CD6 

DCN 

CD6 

TRA@ 

HLA-B 

CXCR4 

CAT 

PLAUR 

PBP 

IGFBP5 

ZFP36L1 

COL4A2 

ZFP36L1 

COL4A2 

ACTG1 

ACTG1 

MGC5395 

HLA-DPA1 

HLA-DPA1 

PRKWNK1 



Hs.5509 

Hs.99962 

Hs.449630 

Hs.446429 

Hs. 129683 

Hs.103839 
... // ... 

... // ... 

Hs. 102950 

Hs.274485 

Hs. 1563 16 

Hs. 193 122 

Hs.34287 

Hs.34287 

Hs. 157307 

Hs.362731 
... // ... 

Hs.283794 

Hs. 102950 

Hs.434918 

Hs.436949 

Hs. 1563 16 

Hs.436949 

Hs.74647 

Hs.77961 

Hs.421986 

Hs.395771 

Hs. 179657 

Hs.433863 

Hs.380833 

Hs.85155 

Hs.407912 

Hs.85155 

Hs.407912 

Hs.14376 

Hs. 14376 

Hs.378738 

Hs.914 

Hs.914 

Hs.43129 



PRKWNK1 
PRKWNK1 
ACTG1 
na 

D2S448 
D2S448 



Hs.43129 
Hs.43129 
Hs.14376 
Hs.406494 // 
Hs. 1 1 8893 // 
Hs. 1 1 8893 // 
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212014 

212046' 

212055' 

212056' 

212057' 

212062" 

212067" 

212069 

212070" 

212077" 

212086" 

212089" 

212090" 

212091" 

212097" 

212099" 

212143" 

212148 

212151" 

212154" 

212157" 

212158 

212166" 

212172 

212173" 

212181" 

212183" 

212185 

212187" 

212188" 

212190" 

212192 

212203" 

212221 

212223" 

212224" 

212225" 

212236 

212242" 

212254 

212263" 

212265 

212273 

212285" 

212311" 

212312" 

212314" 

212330" 



x_at 
xat 
at 
"at 
at 
at 

s_at 
s_at 

at 
at 

x_at 

at 

at 

s_at 

at 
at 

s_at 

at 
at 
at 

at 
at 

at 

at 
at 

s_at 
at 

x_at 

xat 

at 

at 

at 

x_at 

x_at 

at 

at 

at 

x_at 
at 

s_at 

at 
at 

xat 
s_at 

at 
at 

at 
at 



CD44 
MAPK3 

DKFZP586M1523 

KIAA0182 

KIAA0182 

ATP9A 

C1R 

MGC 10526 

GPR56 

CALD1 

LMNA 

LMNA 

GRINA 

COL6A1 

CAV1 

ARHB 

PBX1 

PBX1 

SDC2 

SDC2 

SDC2 

XP07 

AK2 

AK2 

NUDT4 

NUDT4 

MT2A 

PTGDS 

LOCI 15207 

SERPINE2 

LOCH 5207 

1FITM3 

na 

na 

ALDH1A1 

SU11 

KRT17 

TUBA1 

BPAG1 

QKI 

QKI 

GNAS 

AGRN 

KIAA0746 

BCL2L1 

KIAA0746 

TFDP1 



Hs.306278 
Hs.861 
Hs.22981 
Hs.222171 
Hs.222171 
Hs.406434 // 
Hs. 3 764 14// 
Hs.389588 
Hs.6527 
Hs.443811 
Hs.436441 
Hs.436441 
Hs.339697 
Hs.4 15997 
Hs.74034 
Hs.406064 
Hs.450230 // 
Hs.408222 
Hs.408222 
Hs.1501 
Hs.1501 
Hs.1501 
Hs. 172685 
Hs.294008 
Hs.294008 
Hs.355399 
Hs.355399 
Hs. 11 8786 
Hs.446429 
Hs. 10943 8 
Hs.21858 
Hs. 10943 8 
Hs.374650 
Hs.303154// 
Hs.303154// 
Hs.76392 
Hs. 150580 
Hs.2785 
Hs.75318 
Hs.443518 
Hs.22248 
Hs.22248 
Hs.157307 
Hs.273330 // ■ 
Hs.49500 // -- 
Hs.305890 
Hs.49500 // -- 
Hs.79353 
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21 2114 at 


VJ 1> O 


"U4S34 


919l40~at 

ZlZJtVy dl 


MOP9141 6 


T-Tc 8971 0 

Ilb.OZ / 17 


919141 at 

Z. 1 Z J r 1 Cll 


MGP9141 6 

1V1VJ v^Z ItlU 


Ffc 8971 0 

rio.oz ivy 


Z 1Z.J JJ dl 


KTA A0191 


Rc 701 1 
Oo. / y i i 


919lS8~at 


PT IPP-SO 


Uc 7 aS7 

Flo. / J J / 


919161~y at 

Z1ZJUJ A dl 


APTG1 


Uc 14176 
rib. i *+ j / o 


212372 at 


MYH10 


Hs.280311 // — 


212377_s_at 


NOTCH2 


Hs.8121 


919189 at 

Z 1 Z. J OZ, Cll 


TPF4 


Uq 1S0980 

rib. J J7Z07 


21 918S~ at 

Z1ZJOJ dl 


TPF4 


T-Tq 1S0980 
rib. j J7Z07 


919186 at 


TPF4 


Rc 1S0980 
rib. j j/ZOy 


i ctuic 1 ^CUilllllUCU^ . 






919187 at 

Z 1 ZJO / dl 


TPF4 


Rc 1S098Q 

riiJJ7Z07 


919l00~at 

Z1ZJ7V dl 




u Q 96S848 
rib. zo joho 


919414 _ c at 

Z 1 Z*T 1 *-T b dl 


18061 


Rc 00008 


919498~a7 

zlztZO dl 


KTA A0168 


Rc zlzlS9SS 
nb-tH jz j j 


919410 at 


PNPP1 


Rc 916161 
rib.z jojo 1 


919464 c at 


FN1 


Rc 418118 
rib.H 101 jo 


919467 at 

ZlZtU/ dl 


ft a A 0678 


Rc 19707 // 
rib. 1 z / u / // — 


919479 at 

Z 1 Zt / Z dl 


N/TTPAT 9 

1V1 1 V^, /A L^Z 


Rc 10Q674 

nb. juyo / H 


919471 c at 

Z1ZH-/J b dl 


MTP AT 9 


u c 100674 


91947Q c at 
z i zt / y b di 


FT T1 101 0 


Rc 7S977 
rib. / jz / / 


919488 at 

zIZtOO dl 


POT S A 1 


Rc 41160S 


919480 at 


POT S A 1 


Rc 4^6QS 
nb.HjjO/j 


9194Q9 c at 

AiAHyZ. b dl 


K'T A A0876 


Rc 101 01 1 // 
rib. ju 1 u 1 1 // — 


919S01 at 
Z1ZJU1 dl 


PFRPR 


Rc QQ090 

Jli.77UZ7 


919S00 c at 
ZIZJU;? b dl 




Rc 1^6691 // p^ct 
nb.jjoozj // ebi 


919S19 c at 

Z 1 Z J lz 5 dl 


P APM1 


Rc 171416 // 
nb. J / 1 *r 1 0 // — 


919S96 at 

Z1ZJZU dl 


or uzu 


Rc 90S088 


919S11 at 
Z 1 ZJj 1 dl 


T PN9 


Rc 904918 
nb.zv/T-zjo 


919S1S at 

Z1ZJJJ dl 


MFF9 A 
ivicr Zn 


Rc 41 SOU 
rib.H- 1 juj j 


919S40 at 
ZIZJHU dl 




Rc 49161 S 
nb.H-z jo 1 j 


919S41 at 

Z 1 ZJtJ dl 


ATM1 


Rc 499SS0 // 

nb. t TZZJJW // — - 


919SS8 at 

ZIZJJO dl 


GHAP1 T 1 

VJ U/Ai 1L1 


Rc 90077 


919S60 at 

ZlzJUv dl 


<\OPT 1 


Rc 4181 SO 
nb.t j 0 1 J7 


919S70~at 

Z 1 Z J / \J dl 




Rc 1 671 1 S 
nb. 10/ 1 1 j 


919S86at 

Z1ZJOU dl 


PA9T 


Rc 440061 
rib.HHu^/U 1 


919S80at 

Z 1 ZJO" dl 


PDACO 
IVlVrVOZ 


Rc 906007 


919S09 at 

Z 1 ZJ/Z dl 


TGI 


Rc 181 S68 
rib. j 0 1 juo 


212S00~at 

Z. 1 Z. J 17^7 dl 


AIITS2 

jT\ W 1 OZ 


Rc 906790 

Oo.Z>/\J / ZU 


219609~at 

Z 1 ZUVZ dl 


WDFY1 

VV Ul I J 


Rc 10S140 

Ob. 1 UJJtU 


0 1 OA 1 1 o + 

z izoi i at 


Mr £vj 1 


riS.OZzo4 // — 


2 1 26 1 4_at 


MRF2 


Hs.12702// — 


212624 s at 


CHN1 


Hs.380138 


212636_at 


QK1 


Hs.22248 


212645 x at 


BRE 


Hs.80426 


212646 at 


RAFTLIN 


Hs.436432 // — 
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212647 at 

Z- 1 ZVJ ~ 1 CI I 




He Q6S1 


212657~<s at 

Z 1 Z*\J~/ 1 o dl 


TT 1PN 

11_/ 1 IVIN 


Hq 81 114 
nb.o i i jt 


212659~s~at 

L1ZUJ7 O Cll 


TT 1PN 

1L-/ 1 IVIN 


Uc 81 114 
nb.o i i Jt 


717670~a7 

z i zvj / \j a l 


FT N 


He 7S741 8 


01 0fi71 ~c at 
Z 1 Zw / l o cll 


T-TT A-DOA1 


He 187670 
nb. jo /Kj/y 


212680x~at 


PPP1P14R 


Hq 170107 
nb. i zu 17/ 


212681~ar 

Z 1 ZvJO 1 dl 


FPR41 T 1 


Uo 1 01810 

Fib. 1 V/JOJ7 


212686 at 

z i zvjou dl 


TCT A A 1 1 S7 

rVl/A/A 1 1 J / 


He 7 1 804 // 
nb.z i o/H // — 


2126Q2 e at 

Z1ZVJ7Z b dl 


T RRA 


He 700846 


2126QQ a7 

ZlzUyv dl 


OV_,/-\ivir J 


He 7014 

nb. / "Jt 


21271 lat 

Z 1 Z / 1 _> dl 


MFAP4 

1V1F Ait 


He 706040 
nb.z yovtv 


21271Q~at 

Z I Z / 1 7 dl 


PT FTCHF1 


He 181 76 // 
rib. jo i / o // — 


212724 _ at 

Z. IZ, / Zt dl 


APHF 


u 5 6818 
nb.oo jo 


717717 at 

Z 1 Z / JZ dl 


MFOl 


He 41 8771 
rib.^t i oz / 1 


?1?741~at 

Z 1 Z / T 1 dl 


MAOA 

lvl/-\ WAV 


He 181100 
rib. i oj i 


7197S0 at 

Z 1 Z / dl 


PPP1 P 1 6R 

r r r 1 rv 1 UD 


4^71 Q 
nb.H j / i y 


7177S8 e at 

zlz / JO b dl 


TPF8 


T-Tc 717068 
ns.Z JZUOo 


212761 at 

zlz / Ul dl 


TPF7T 7 
l / L/Z 


Ho 9 1 4010 

nb.z i huj v 


212762~o ot 

zlz / Uz b dl 


TPF7T 7 


He 7 1 4010 
nb.z i h-u J7 


212764 at 

ZIZ/ U*T dl 


TPF8 


He 717068 
nb.z jzuoo 


7177fi8~e ot 

zlz / UO b dl 


nwi 17 


T-Tc 77119 1 

ns.z / jjz i 


717760 at 

zlz/ O;/ dl 


TT Fl 


He 787167 
ns.Zo / jOz 


717771 at 

zlz / / I dl 


T OP771 061 

L^vyV^ZZ 1 UD 1 


T-Tc 66767 II 

nb.oo /oz // — 


717776 e at 

zlz / /U b dl 


KTA A06S7 


nb.oo jh // — 


717817 at 

Z 1 zo Iz dl 


nd 


He 788717 // 
nS.ZooZjZ // — 


212820~at 


RC3 


Hs.200828 


212827_at 


IGHM 


Hs. 153261 


717878 at 

z 1 zOzO dl 


O I iNJz 


He 414404 


71 7870~at 

zlzOz7 dl 




He S7070 // 

nb. d i\j i J II — 


717810 at 

zlzOJU dl 


FOFT S 


He ^QQ // 

nb. jjyy n — 








717811 at 

Z 1 zOj 1 dl 


FdFT S 
curb J 


He SSQ0 // 


717847~ v at 

z 1 zOtz A dl 




He 4S71 1 0 // pet 
nb.H-Jzjiu// cbi 


717841ar 

z 1 zOtJ dl 




He 78707 
nb. / o iy/. 


7178S0 y at 

zlzOJ" A dl 


MT1 F 

1V1 1 1 L 


He 41 8741 
nb.H i ozh- i 


71786S c at 
Z 1 zoOJ b al 


POT 14A1 


He 401816 


2 1 ?871~a7 

Z 1 ZO / J dl 


na 
lid 


He 1 6S778 // 
nb. i oj /zo // — 


717884 y at 

zlzOOH A dl 


APOC4 


He 1 1 067S 
nb. i i wo / j 


71 78QS~e~at 

Z 1 Z07J b dl 


ARR 


He 414004 
nb.H j'tuw'T 


?17006 _ at 

Z 1 Z7UU dl 


na 
lid 


He 147S14 // 


212Q07~at 

z i z.y\j i dl 


ST C10A1 


He SS61 0 
nb. j jo i o 


717Q17 at 

Z I zy 1 Z dl 


jvr oOivaVZ 


TJ 0 1A1 /C/C/l 

nSJU i oo4 


212915 at 


SEMACAP3 


Hs. 177635 


212930 at 


ATP2B1 


Hs.20952 


212937 s at 


C0L6A1 


Hs.4 15997 


212942 s at 


KIAA1199 


Hs.2 12584 


212956 at 


KIAA0882 


Hs.411317// — 
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919958 x at 

Z 1Z37JO A dl 


PAM 


Hs 352733 


919Q71 at 

/ J dl 


RPTA 


Hs 79886 


919977 at 


RDC1 


Hs 231853 


919Q87 at 

Z 1 ZI70 / Cll 


FRXD9 

1 UAW 7 


Hs 388387 


919Q88 v of 

Z I Z700 A Cll 


A\V^ 1 VJ 1 


Hs 14376 


919Q8Q of 

Z1Z707 Cll 


MOR 


Hs 1 5371 6 

1 lb. 1 J J / 1 U 


919QQ1 at 

z I z*yy J dl 


no 
lid 


Hs 349356 // 


919QQ8~y of 

Z.1Z.3770 A dl 


HT A-DOR9 

1 ILn 17yU/, 


Hs 3751 1 5 

1 lo. J / J 1 1 J 


919QQQ v at 

Z 1 Z777 A dl 


HT A-DOR1 


Hs 409Q34 


91 in0?~ar 


1 vi /a. rv v> rv 0 


Uo 11 8601 
rio. j 1 ouu J 


9 q at 

Z 1 jUuJ 0 dl 




Hs 77546 
rio. / / j*-tu 


911006 at 

Zl J UUU dl 


KTA A0146 


Uc 181 058 

Ob. J 0 1 U J 0 


91101S at 

Zl JUIJ dl 


n a 
lid 


Hq 1 71 SSI // 

Ob. 1/1 J J J // — 


911015 at 

ZUUjJ dl 


KTA A0370 


Hq 971104 // 
nb.z/ji UH* // — 


911016 v at 

Zl JuJU A dl 


ATP9A3 


Hq 5541 


911018 at 

Z 1 jUJO dl 


FT T9000S 


Hq 198166 

Ob. 1 ZOJUU 


911060 q at 

Z 1 jUUu 0 dl 


PHT1T 9 

Llllj JUZ 


Hq 1 S41 18 
no. 1 J4 1 jo 


911061 q at 

Z 1 jUO 1 b dL 


t nri9i8oi 

LUL 1 ZjOvj 


Hq IS 1 S71 
Ob. J J 1 J / J 


911075 at 

Z 1 JU / J dl 


T OP1 6061 1 

Lul/ 1 U7U 1 1 


Hq 1S7004 
Ob.JJ /UUt- 


91 108Qat 

Z 1 JU07 dl 


n a 
lid 


Hq 166161 // 

Ob. 1 OO JO ill — 


911004 at 

Z 1 JU/H dl 


OPP 1 96 

vjr ivi zu 


Hq 41 Q1 70 

Ob.H 1 7 1 / U 


9110QS v at 

Zl JU7J A dl 


ATF1 
/Air 1 


Hq 76164 
Ob. / OjDH 


91 1096~ 

Z 1 JU7U dl 


0 u v_,.cr 1 1 


Hq 6160 
Ob.OJOU 


911110 q at 

Z 1 J 1 1 U 0 dl 


POT 4AS 


Hq 1 6Q89S 

Ob. 1 O/OZJ 


911199 at 

Z 1 J 1 ZZ dl 


A A 1 7S0 

IVl/\/\ 1 / JU 


He 1 710Q4 
Ob. 1 / jU"H 


91119S at 

ZIJ 1 Z J dl 


TWF7PS86T 1 S1 


He 416S8 
Ob.HOO JO 


213135~at 


TTAM1 


Hs 1 1 51 76 

I lo. 1 I J 1 / u 


911146 at 

Z 1 J 1 *tU dl 


T<TT A A0146 


Hq 1 01Q1 S // 

ob. 1 Kjjy 1 j // — 


911147 at 

Z 1 J IT / dl 


HfWA 1 0 

flUAA 1 u 


Hq 1 1 0617 
Ob. 1 1 UOJ / 


91 11 SO at 

Z 1 J 1 dl 


HOY A 1 0 


Hq 1 1 0617 
Ob. 1 1 UOJ / 


911189 y at 

Z I J 1 OZ A dl 


v^l^rvl N 1 ^ 


Hq 1 06070 
Ob. 1 UOU / U 


91HQ1 V of 
Z 1 J 1 7J A dl 


TRR^T) 
1 rvD(6^ 


Hq 41 Q777 
Ob.t 1 7 / / / 


9 1 1 1 Q4 at 

Zl J 1 37*T dl 


rvVJD w 1 


Hq 101 1 08 
Ob. JU 1 1 "O 


9 13901 ~q at 

ZUZvl 0 dl 


1 IN IN I 1 


Hq 71Q80 

Ob. /J70U 


91l919~x~at 

z 1 JZ 1 Z A dl 




Hq 4SQ1 98 // ^Qt 
ob.Hjyizo // cbi 


911914 X at 

Z. 1JZ, J 1 A dl 


1 VJ 1 


Hq 14176 

Ob. 1 Hj / 0 


91391 7~aF 

Zi JZl / dl 


A1JL I Z 


Hq 41 4SQ1 


91 3936~at 

Z 1 JZ,JU dl 


Q A QU 1 
Or\u 1 1 1 


Hq 1 661 1 1 
Ob. 1 OO J 1 1 


913941 at 

Z 1 JZt 1 dl 




Hq 98699Q 
ob.zouzz y 


913258~at 

tU^JO dl 


TFPT 

1 1 IT 1 


Hq 109101 

Ob. 1 UZ JU 1 


91 3960 at 

Z 1 JlUU dl 


1 VAL I 


Hq 148881 

Ob. JHOOO J 


913974~s at 

Z. 1 JZ, / 1 0 dl 


CTSR 

1 OJD 


Hq 1 15996 

Ob. 1 J JZZU 


91197S v at 
Z1JZ/J X dl 


PTCD 

L> 1 ot> 


n c .i icooz: 

OS. 1 J JZZO 


213288 at 


LOCI 29642 


Hs.90797 


213309 at 


PLCL2 


Hs.54886 


213317 at 


na 


Hs.21103 


213338 at 


RIS1 


Hs.35861 


213348 at 


CDKN1C 


Hs. 106070 
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213350_at 

Tabl e 1 (continu e d): 



RPS 1 1 



Hs.433529 



Ol'iUI at 

^.1 JJUl ClL 


Pr , TATPF9RP 
r v_, 1 AlrvJCZor 


Up a i 

riS.41oj4J 


91 H69~at 


DTppn 
ill rvL/ 


t_t 0 TOTA^q 


?ni7s~<i at 

jj / J i> al 


CCC\ \ 8 


HS.z / /ooo 


211194 n7 


M APKRPI 

IVl/Al 1V13 1 1 


riS.j /DOj / // — 


^1 JJ 7J Cll 


MT C\ 

IVl.Uv^ 1 


riS. /4j 1 o 


z l 1J al 


oDLr 


rlS.j4yoi 


91141 Sat 
z i jt j j d.i 


PT FP9 
L^lV^z 


HS.545 /0 


z 1 j*t I o al 


ucp A A 
noJ AO 


Hs.3zoo 


91149R q at 

ZIJHZO b dl 


new aa i 


hs.4 15997 


9H41S at 
^ij^jj at 


o A 1 oz 


Tin A 1 // 

HS.41z3z / // — 


91 1417~at 
Z 1 JtJ / dl 


Kir A 


Hs.7972 


911410 y at 

Z,l JtJ7 A dl 




Hs.500197 // est 


911446 q at 


inn API 


HS. 1 /4z 


91 l4S1~v~at 

JtJI A dl 


1 IN At> 


Hs.41 1644 


91 1478 _ c\V 

Z 1 Jt / o dl 


71 A A 1 AO C 

K1AA 1 UzO 


Hs. 368823 


91 1470~~at 

Zl 04/7 dl 


MDTYO 

INr 1 Az 


HT ~ 1 O O 1 

HsJzol 


9114R9 at 

Zl JHOZ dl 




Hs.7022 


911484 at 

ZIJtoH dl 


na 


Hs.66187 // — 


911488 at 

Zl jHOO dl 


CT TAA 1 11 

rLJOUl 33 


Hs.7949 


9114Q9 at 

Zl J47Z dl 


pat o a 1 

LULzA 1 


Hs.408182 


911^09 y sit 

Zl jjUZ a dl 


LULV I J J o 


n„ ao co 11 // 

Hs.43521 1 // — 


911^01 Y c\i 

Zl jjUj a dl 


A XT V A O 

AJN AAz 


Hs.4371 10 


ZljJUO dl 


r z KL I 


tt„ 1 r A O A A 

Hs. 154299 


91 1S1 S y at 

Zl Jjl J A dl 


MrJuz 


T_T _ ^5 AO 1 A C 

Hs. 302145 


911S91 at 

Zl JJZl dl 


r 1 r JN 1 o 


I r ^ -1 A A 1 O 

Hs.zl0913 


911S94 c at 
ZUJZH S dl 


OUbz 


Hs.432132 


911S17 at 
Z 1 J J J 1 dl 


IT T A HD A 1 

rlLA-Dr Al 


Hs.914 


911S1Q at 

Zl JJJ7 dl 




Hs. 95327 


911S41 c at 
Z1JJH1 S dl 




T T A C C ~\ A 

Hs.45514 


911S4S y at 
Z1JJH-J A dl 


oINAj 


II _ i o 1 AO 

Hs.12102 


911S40 at 

ZIJJH!/ dl 


CT pi Q A 0 

oLL 1 oAz 


n c A/1 C O 

Hs. 50458 


911SS1 y at 
Zl jjjj A dl 


ArUt J 


I OiCO C1 1 

Hs. 268571 


91 1S66 at 

Zl jJOO dl 


p\l A CPA 


TJ^ Ol O/CO 

Hs. z3zoz 


911S79 q at 

Z 1 _> J / Z £> dl 


Cpp DTXTR 1 


Hs.381 16/ 


91l6 Ar i q at 
Z 1 JUUJ £> dl 


na 


T_T _ 1 / /'l/'l // 

Hs. 1ooj61 // — 


911608 <? at 


TPIP1 1 

i r ii ii 


IT o OAOOC 

nS.zUzzj 


91 161 8a7 

Z 1 JU 1 O dl 


PPTsJTH 1 
^.EIN 1 U i 


T_T _ A^HH 1 A 

Hs.42// 19 


213624 at 


ASM3A 


Hs.277962 


213629 x at 


MT1F 


Hs.438737 


213666 at 


38961 :• .-- 


Hs.90998 


213668 s at 


SOX4 


Hs.357901 


213674 x at 




Hs.439852 


213716 s at 


SECTM 1 


Hs.95655 


213737 x at 




Hs.50787 // est 


213757 at 


EIF5A 


Hs.3 10621 
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211791 at 


PFNK 


Fk 119R11 


91 1797~at 


PI O ^ 
ClgJ 


He 1 7S1 R 

lib. 1 / JIO 


213808 _ at 


na 
i id 


Fk 12S14 // — 

llO.lZJlT // 


91lR17~at 

Z,IJOI / dl 


na 
lid 


Fk 1 700S6 // -— 

Ob. 1 /UvJU // 


91 !R91~at 


HOYA1 1 
nvjAA 1 1 


He 9401 71 
nb.ztyi / 1 


91 lR9S~at 


OT TG9 

v/i^l vJZ 


Uo 1 7AQ77 
rib. i / \jy / t 


9HR10 ot 


1 IVL/U^ 


He 9014 


911R11 at 

Z,l JOJ 1 dl 


uy A -DO A 1 


He 7R767Q 


91 !R41~at 

Z 1 J 04 1 dl 


lid 


Fk 101 9R1 // 
noJvlZOl // — 


911R49~y at 




47A014 


Zl JOtJ A dl 


9f C6ar 


Uo 1RR17S 


91^844 at 

ZUOtT' dl 


HOY AS 

riuAnJ 


Fk 17014 


91 lR4R~at 

Zl JOt'O dl 


DT InP7 

L7 U Of / 


nb. jot j 


911RS7 e at 

Z 1 JOJ / b dl 


PH47 


He 4464 1 4 


Zl JOOO b dl 


ni4i4ni 4 i 


Uq 1474^4 

Ob. 14/ 4j4 


213891 s at 


TCF4 


Hs.359289 


213894_at 


LOC221981 


Hs.23799// — 


911906 at 

Zl J7UO dl 


1UVDT 1 
1V1 I DL 1 


He 700SQ9 // 


91190R at 

Z-l J/UO dl 


t nr^iooos 


He 919670 // 
nb.z 1 zo i\) 11 — 


91 191 S~at 

Zl J71J dl 


IN IV vJ / 


He 10706 
nb. 1 ujuo 


1 uUlC 1 1 ^CUilllllUcCl^. 






911911 at 

Zl J 7J I dl 




FTc S09R1 0 // ^ct 
njjuzo iu // ebi 


91 1941 at 

ZlJyMO dl 


TWT<sT1 

1 w lO 1 i 


FTc ££744 
rib. OO /*t*t 


9119^8 at 

Z 1 J7JO dl 


V_/JL/U 


He 41694Q 


91^960 at 

Zl J7UU dl 


I Id 


FTc 1 RS701 // 
nb. 1 oJ / u 1 // — 


91^07S e at 

Zl J7 / J b dl 


T Y7 


FTc 974774 
nb.z / j4 


911QRR c at 

Zl J/OO b dl 


9AT 


Fk 9R4Q1 


911Q04 e at 
zi jy^H b di 


or WIN 1 


FTc S77R 
nb. J j 1 0 


914016 e at 

ZltUlU b dl 


or i\f 


He 1 R061 0 
nb. 1 ouo 1 yj 


914090 y at 

Zl*+v/ZU A dl 


1 1 UDJ 


FTc 14QR46 
nb. 1 h^oho 


914099 e at 

Z IHUZZ b dl 


IF1TM1 
in i ivi i 


He 4SR41 4 

rli.H Jot 1 1 


914019 at 

ZltvJZ dl 


7 AP70 


He 974S6Q 


9 1 4019 e at 

Z 1 *r\J J ~ b dl 


T APTM4R 


He 9Q619R 

llI>.Z70J70 


914040 e at 

Z 1 ^tU^rVJ b dl 


VJOIN 


He 446S17 


914041 y at 

Z 1 tl/t 1 A dl 


RPT s7A 
iv r lj / 1\ 


He 411701 
nb.t j j / \j 1 


914041 at 

Z 1 t-Utj dl 


i i i rvLV 


He s9^07Q 
nb. jz ju / 7 


914049 y at 

Zltv/T/ A dl 


rn7 


He 16979 


91 40^4 at 

Z 1 *T\7 dl 


L/vylVZ 


He 7191 S 
nb. / 1 z 1 j 


9140SR at 

Z 1 tV/JO dl 


MYPT 1 

1 VI I VyLl 


He 417999 

flo.tJ / 7ZZ 


9140S9 at 

ZIHVJJ;/ dl 


TF144 
ir 1*+*+ 


He R911 f\ 
nb. ozj 1 u 


914061 at 

Z 1 i Uw 1 dl 


MGC91 6S4 

lVlVJ V^Z 1 Uw/T 1 


He 9S611 
nb. 7JUJ 1 


zl'fUDJ S at 


TP - 




214084 x at 


na 


Hs.44823 1 // — 


214085 x at 


HRB2 


Hs.269857 


214093 s at 


FUBP1 


Hs. 118962 


214100 x at 


WBSCR20C 


Hs.436034 


214121 x at 


ENIGMA 


Hs.436339 
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214131 at 


CYorfl 5R 


Hs 145010 

i to. i~»/v/i\y 


214146~s at 


PPRP 


2 1 64 


214153~a7 


Fl OVT 5 


Hs 343667 


2141 83 _ s at 

Z- 1 i 1 j Cl L 


TKTT 1 


Hs 102866 


214203~s~at 


PRODH 

1 l\v/L/l 1 


Hs 343874 


2 1 42 1 1 ~aT 

Z 1 T 1 1 Cl I 


FTH1 

1 1 O 1 


Hs 41 8650 

115." 1 0\J~J\J 


214218 s at 

Z I 1 (J O Cl I 


T OC1 39202 


Hs 83623 // 


214228~x~at 


TNFRSF4 

1 1>1 I\Ui *T 


Hs 129780 

1 li>. 1 Z. / O \J 


214230~af 

Z l ii — f \J Cl v 




Hs 355832 


214235~at 


CYP3A5 


Hs 1 50276 


214255~at 

Cll 


ATP10A 

>rV 111 V7/Y 


Hs 1255Q5 


214273~x at 

Z* 1 ~Z. / .J .A. Cl I 


C16nrf35 


Hs 19699 


214290~sat 

1 i A y U O Cl L 


HTST2H2AA 


Hs 41 7332 


214295~a7 


KTA A0485 


Hs 89121 // --- 

110.0 71Z.1 / / 


214297~at 

Z 1 • Z V / Cll 


GSPG4 


Hs 436^01 


214321~at 

x- Jl t„JZ, 1 Cll 


NOV 

1>i KJ V 


Hs 9^59^5 


214329~x at 

L JtJZ,7 A. Cll 


TNFSF10 

i ini or j v 


Ob. jo / O / 1 


?i4i4Q~?ir 

Z, 1 *T J*t;7 Cll 






214366~s at 

l~JU\j O Cll 


at OY5 


Hs 89499 


214370~a7 

Z. 1 " J /V Cll 


^100A8 


He 41 A071 


914407 x at 

Z,lttV/ A Cll 


GYPR 


Hq 418658 


7 1 441 4~v~at 

Z. 1 1 " A Cll 


URA 1 




9 1 44? 1 _ x~at 

Z, 1 't'tZ, 1 A dl 




u Q 41 R197 


914498~x~at 

Z 1 ""Z, O A Cll 


G4A 


Hq 1 50811 
lib. 1 jUO J J 


914411 c at 

z.i'r'-rjj o dl 


SFT FNRP1 


He 114841 


9 1 4446~a7 

Z. 1 *r*T fa r\J dl 


FT T 2 

Fj 1_^L<Z, 


He 199991 

ilD. 1 7ZZZ 1 


914450~at 

Z, 1 ttJW dl 


CT9W 


Hq 41 6848 


91445l~e at 

Z,IttJJ O Cll 


TFT44 


He 891 1 f\ 


914455~~at 


T-TTST1 H9RG 
i no i i nz.uL 


He 156Q01 


914459 x at 

/.ItIJ/ A Cll 


T-TT A-P 


He 97448^ 


914464^7 

Z 1 ttut dl 


rnr4?RPA 


He 1 8586 

Fib. 1 o JoO 


914467~at 

Z 1 ttu / dl 


GPR65 


He 111994 

Flo. 1 J 1 /Z4 


9 1 4469~at 

z. 1 ttUy cll 


HTST1H9AF 

1 llO 1 lllZAJJ 


He 191017 

Flo. IZIUI / 


9 1 447(i~at 

Z 1 t T , T / \J dl 


KT RR1 

IV Ls 1 vl_) 1 


He 169894 

Flo. 1 U70Z4 


214472~at 


HIST1H3D 


Hs.239458 


214481_at 


HIST1H2AM 


Hs. 134999 


714500 at 

Z. 1 tJUU dl 


H9AFY 

1 1Z./V1 1 


He 75958 

Flo. / JZJO 


914505~s a t 

Z 1 T *J \J O dl 


FHT 1 


He 491 181 

Flo.M-Z, 1 jOJ 


2 1 45 1 l~x~at 

i<l iJI 1 A dl 


FCGR 1 A 


He 77494 

Flo. / /*TZ,'T 


Tnhlp 1 ^pontmupHV 

a ui/lt 1 ^^UI III 1 1 1 . 






214522 x at 

1 i «^Z.Z. A Cl I 


HIST1H3D 

111 L 111 I C/ 


Hs 939458 

1 lo.Z, J 7TJO 


214523~af 


CEBPE 


Hs 426867 


214530~x at 


EPB41 


Hs.37427 


214535 s at 


ADAMTS2 


Hs. 120330 


214539 at 


SERPINB10 


Hs. 158339 


214548 x at 


GNAS 


Hs. 157307 


214551 s at 


CD7 


Hs.36972 
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214564 s at 




14c 92^704 

ns.zo j /yn 


214574~x~at 


LfO 1 1 




214575~s~at 




rlS. / zoo J 


214581~x~at 


i in r Ivor z l 


T4e 1 ^Q£^ 1 


214590~s~at 




rlS. 1 ZVOo J 


214614~at~ 

^» 1 i \J 1 I dl 


nLAD/ 


rlS.j /Ujj 


214617 at 

1 IV/ -1 / d I 


PRF1 
i ivr i 


T4c 99AH 
MS. ZZUU 


214620~x at 


r /\1V1 


MS. J JZ / j j 


214627~af 

i— 1 i / Cll 


FPY 
crA 


Ms.^fozyj 


214637~at 

1 r VJ _v / Cll 


vJolVJ 


MS.Z4o 1 jo 


214651s at 




U c 1 07/100 
MS. 1 Z /4zo 


214657~s~at 

1 TV J / O dl 


TnrPMA 


MS.4JJJz4 // — 


2 1 4667~s~at 

£-> l i \_/ W / lJ CI I 


TP^TI 1 


TT C All 0 1 1 // 

MS.4JJ01 j II — 


214669 x~ at 

1 " W W A Cll 


rid 


MS.j / /y Id 


214677~x~at 

^ 1 ~v/ / / /V Cll 


TOT n 


Tic AAQ&r\ t 


214682~af 


rr^U 1 


Un 7CQ1 1 

MS. / jo i J 


2 1 4696~at 

£~X~\JJ\J Cll 




TJo A i HI ^O 

MS. 41 / 1 j / 


214721~x at 

1 ~ / ^» 1 A Cll 




MS.JVUj 


214722 _ aF 


FT T91 979 


T-Ic 0 1 Q'iOQ 
MS.Z 1 oJz^ 


214743~at 

X, 1 / i ~> Cll 


PI TTT 1 


MS.4JoV /4 


214761 _ at 

Zil7/vl Cll 


OA 7 


ms. i jojyj 


214768~x at 

Z. 1 *T / UO A Cll 


nd 


MS. 3 / /y /j 


214770'aF 

-1- 1 r / /V/ Cll 


IVloiv J 


MS.4J0OO / 


91 4777~at 

Z. 1 *t / / / Cll 


na 


Hs.3 //y /j 


9147RQ - v at 

Z, 1 / 0 7 A Cll 


olvr 40 


IT ^ 1CC1/CA 

Hs. 155 160 


214790 at 

z. i *-r / dl 


<sT 


MS.43jozo 


214805~at 

Z 1 ruVJ Cll 


FTF4A 1 


MS. 1 zVO /J 


214816* at 

iLlTOJU A dl 


lid 


ms.j / /y / j 


214867~ar 

1 i O \J I dl 


>jn < sT9 

lNL-/o 1 Z 


it 0 OO^ 1 OQ 

ms. zzj i zy 


214870~x at 

-t. I r O f \J A dl 




// 


214875~x~at 


APT P? 


T4c 07Q^ 1 C 
MS.Z fyj 1 o 


214901~ar 


lid 


T4o 0^/100 // 
MS.ZJ4ZZ // — 


214909 s at 


DF)AT-T9 


T4c 0/171^0 
MS.Z4 / JOZ 


214916~x~at 

1 ~ J \ \J A dl 




MS.445V0 / 


2 1 4920~ar 




14c 017QQ // 

MS.Zj lyy II — 


214950~at 




14c /l^Q^QQ // Ant 

ms.4jvjoo // est 


214953~s at 

Z 1 T / J J O dl 


APP 
Arr 


14c 1 77/lCA 
MS. 1 / /4o0 


214973~x~at 

1 i S 1 ~J A dl 




14c zlASQCO // 
MS.44oVoZ // — 


21498l"ar 


lid 


14c /l^^A^A // 
MS.4J jOjO // — 


214989~x at 

z i ~ y o y a di 




14c 0/10^^7 
MS.Z4Z3 j 1 


215012^aF 

£m 1 ~J \J 1 Z, dl 


7NF4S1 


14c 1 ftCAAO 
MS. 1 OOOOZ 


215016~x at 

ClJV/l v A dl 


Di AU 1 


14c AAI^ 1 5 
MS.44J J 1 o 


91 S01?~ar 

Z, 1 JUJZ dl 




Ms.5Ul)yj4 // — 


215034"s at 


TM4SF1 


Hs.351316 


215037 s at 


BCL2L1 


Hs.305890 


215047 at 


BIA2 


Hs.323858 


215049 x at 


CD 163 


Hs.74076 


215051 x at 


AIF1 


Hs.76364 
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91 SfK4 at 
ZlJUJH dl 




lib. 1Z, / OZ.U 


91S071 c at 
Z 1 JU / 1 b dl 




Uc 98777 // 

Oo.ZO it/// — 


9 1 S07A c at 
Z I JU / O b al 


TOT 1 A 1 


14 c 44^695 


91S07R at 
Z 1 JU / O al 


90D9 


He ^84044 


91 ^ORQ c at 
b dl 


PRM1 0 
rvD i vi i u 


Uo 148976 


215111 s at 


TSC22 


Hs. 114360 


2151 16_s_at 


DNM1 


Hs.436132 


91 S 1 1 8 c at 
ZlJJ lO b dl 


1V1 VJV^>Z / I UJ 


Uc 166 

rib. juu 


915191 v at 
Z 1 J 1 Z 1 X dl 




T-Iq 156861 
rib. j jooo i 


915191 at 
AiJiLj al 




u c 175005 // 


"Tahlp* 1 ^rr^nti ni irH^ • 






915117 at 
Z 1 J 1 J) / dl 




14c 46751 1 // pot 
xib.HO/JJl // esi 


9 1 5 1 41 at 
Z1J1HO al 


FT 1161 66 
rLJjOl DO 


14c 151178 // 
nSJj 1 1 Jo II — 


91 51 4A c at 
Z 1 D 1 HO S dl 


K T A A 1 041 


14c 187856 


91 CI SO at 
Z1J1JU dl 


ni^F7n45i T1 71 Q 

Ulvr z^p 4 * J u 1 / 1 y 


TJ C 1Q1 QAA II 
US. J7 1 yHH II 


9 1 5 1 £s1 at 
Z 1 J 1 Oj dl 




14c 90^^zlQ // 


91517A v at 
ZIJI/O X al 




1-To ^(\1AA1> II 


915177 c at 
Z 1 D 1 1 1 Sal 


1 1 VJAVO 


u c o 1 99QA 
rlS.ZlzZVO 


915iqi v at 

Z 1 J 1 7J X dl 


rll^/\-l_ylvo 1 


LJ C A \ 1 
oS.'f 11/ ZD 


9 1 59^0 v at 
ZlJZUU X al 


na 


T-To A^AC 1 7 // 
riS.HJOol / // — 


9 1 59fiZt at 
Z1jZU*+ al 




OS. Zoo 0 ID II — 


9 1 59 1 A at 
Z13Z1H al 




14c AAQ^IQ II 
nS.^7J ly II — 


9 1 5999 v at 
Z 1 JZZZ X dl 


ivi/\L,r i 


14c ^79/lA^ 
ilS. J /Z40j 


9 1 5991 c at 
Zl JZZj S dl 




14c 1SIAQAA 


9 1 599 A at 
Z1JZZH dl 


PPT 91 


14c AC\&'\C\(\ 


ZljZ*+Z dl 


r IVJ*^ 


14c ^QAziQ7 
US. joOHo / 


9 1 5948 at 
Zl JZ40 dl 


vJivD 1 U 


14c Q 1 
llS.O 1 o / J 


9 1 5984 at 
ZlJZO^t al 




14c 1 9/119 // 
rlS. IZh-JZ // — 


915988 at 
Z1JZOO dl 


1 RrLZ 


i4c in oi n // 

rlS. 1 J 1 y 1 U // — 


915106 at 
Zl jjUO dl 




14c 1^1981 // 
MS. 1 01 Zo J II — 


9 1 S1 1 1 at 
Z 1 J j 1 1 dl 


na 


14c 1 8^701 // 
ilS. 1 oj / u 1 // — 


915190 at 
ZiJjZU dl 


ni^F7P4i4\/f 1 i 1 


14c 1 8Q9QA // 
MS. 1 o^Zyo // — 


915118 q at 
Z 1 jjjO b dl 


J N iv 1 Iv 


T4c 7AQft 1 ^ 


9 1 5149 c at 

Zl JJ4Z b dl 


l<f 1 A A 0471 


14c 9/19971 
rlS.Z'IZZ / 1 


915175 y at 
Z1JJ/J X al 




14c 418177 // 
nS.HjOJ 1 1 II — 


9 1 517Q v at 

z i j j / y a al 


inr ii 


14c AAQ&CM 


91 aoo Y at 

Zl JJOZ X dl 


TPQR9 
1 r oDZ 


T4c 40^/170 
rlS.'fUD't ly 


9 1 5188 c at 
Z1JJOO b dl 


HFl 1 

fir Lj l 


14c 9QAQ/11 


915401 at 

Z 1 JHu 1 dl 




14c ^07^11 // 
nSJU / OJ j // — 


91 541 1 c at 

Z 1 J*t 1 1 _b dl 


P6rvrf4 


T4c 417^Hft 
rlS. HO IDVo 


91 541 5 q at 

Z 1 JT 1J O dl 


v^n o i 


T4c 1 ini 8ft 

na. 1 jU 1 OO 


215438 x at 


GSPT1 

VJ kj 111 


- ■ Hs 2707 


215446~s~at 




... a ... 


215447 at 


TFPI 


Hs.102301 


215449 at 


na 


Hs.357392 // — 


215485 s at 


ICAM1 


Hs. 168383 


215489 x at 


H0MER3 


Hs.4 10683 
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2 1 5498_s_at 

215499_at 

21550l_s_at 

215504_x_at 

215537_x_at 

215571_at 

215592_at 

215594_at 

215599_at 

215602_at 

215621_s_at 

215623_x_at 

215630_at 

215640_at 

215646_s_at 

215663_at 

215666_at 

215684_s_at 

215692_s_at 

215716_s_at 

215733_x_at 

215761_at 

215771_x_at 

215775_at 

215777_at 

215779_s_at 

215783_s_at 

215784_at 

215806_x_at 

Tabl e 1 (continued): 

215807_s_at 

21581 l_at 

215812_s_at 

215819_s_at 

215836_s_at 

215838_at 

215851_at 

215853_at 

215874_at 

215891_s_at 

215913_s_at 

215925_s_at 

215933_s_at 

215946_x_at 

215949_x_at 

215967_s_at 

215990 s at 



MAP2K3 
MAP2K3 
DUSP10 

DDAH2 



na 

SMA3 
FGD2 

SMC4L1 

KIAA1055 

CSPG2 

MBNL1 

HLA-DRB4 

FLJ21588 

CllorfS 

ATP2B1 

CTAG2 

RC3 

RET 

THBS1 

IGLV@ 

HIST1H2BG 

ALPL 

CD1E 

TRGC2 



PLXNB1 



RHCE 
PCDHGC3 
L1R9 
EVI1 



GM2A 

CED-6 

CD72 

HHEX 

LOC91316 

LY9 
BCL6 



Hs. 180533 

Hs. 180533 

Hs. 177534 

Hs.337534 // 

Hs.247362 

Hs.287415 // 

Hs.464205 // 

Hs.296832 // 

Hs.440958 

Hs.376059 

Hs.448957 

Hs.50758 

Hs.475611 // 

Hs.438702 

Hs.434488 

Hs.28578 

Hs.449633 

Hs.436407 

Hs.432000 

Hs.20952 

Hs.87225 

Hs.200828 

Hs.350321 

Hs. 1 64226 

Hs.381262 

Hs.352109 

Hs.250769 

Hs.249217 

Hs.385086 



Hs.278311 

Hs.275706 // 

Hs.499113// 

Hs.278994 

Hs.283794 

Hs.406708 

Hs.436019 

Hs.287427 // 

Hs.287730 // 

Hs.387156 

Hs. 107056 

Hs. 116481 

Hs. 118651 

Hs.435211 // 
... // ... 

Hs.403857 
Hs. 155024 
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216012 at 




T4q 1 SQQ01 // 
rib. I J77U 1 // — 


21601 5 s at 

^— 1 vy V/ 1 w/ O CI I 






216016~at r 


VylnO 1 


r\o. 1 J740J 


2 1 6022~at 




T4c 1 6074 // 


216025~x at 




T4c 41 ft 1 07 


216033~s~at 


FYN 
r i in 


US. JyyJJO 1 


216036~x~at 

J. Vy V «y \J d\ LA I 


KTAA10^7 


rib. i / zo/j 


216041~x at 


GPN 

VJJVLN 


MS. 1 oU J / / 


216052~x~at 

A \J\J *J /\ CI L 


ARTN 

/A IV 1 IN 


nS. 1 V40oV 


216054~Y~at 

^— 1 vv /V CI I 


MYT 4 

1V1 I L^ L r 


rlS. J JO / I / 


216056~at~ 




nS. JUOZ / o 


2 1 6063~at 




rlS.^f/UUo4 // est 


216080 s at 


FADS3 

1 Ai/OJ 


Uo 9 i 7£c 


216109~aT 


KTA A 109S 


aiS.^-J JZ'fy // — 


216129~at 

^iv/iLy CI I 


ATPQA 


T-Io AC\(*A1A II 
rlS.^fUOH-J4 // — 


216147~at 




MS.jUDjU4 // — 


216180 s at 

j-< l VJ I Uv/ O CI L 


O I 1NJZ 


T4o /ll/l/IO/l 
iiS.4J44y4 


216191~s~at 

i. 1 U 1 y I O C I I 




xiS.ZU J4 


216197~a7 

i u i y I cil 




118.4344^ 1 // — 


216207~x at 


lOlv v l U- 1 j 


liS.3VU4z / 


2 162 18 s at 

-■— A Vy t— I U O CIL 


PT PT 9 


oS.04ooO 


216236~s~at 

^> 1 JVy o CI I 


<\T P9 A 14 


rlS.4U Iz /4 


216243~s~~at 

I W ~ _y o CI I 


TT 1 P1M 


rlS.o I 1 J4 


216248~s~at 


NP4A9 
IN rvH/-vz 


riS.oz IzU 


91696*TV~at 

/. 1UZ.UO S> dl 


J/\VJ 1 


Hs.4UVz(Jz 


91 69R6~a7 

Z. 1 UZ.OU dl 




Hs.3U63z4 // — 


216317~x at 

<£» A VJ 1 / /V Clt 




riS.Z /oVV4 


216390~x~at 


lvlo 1 I 


Li„ i /i ft 1 in 
HS.J4VI 1 U 


Z 1 UJ) J 1 dl 


1 1 UA / 


Hs. 74369 


916m y at 

Z. 1 UJ JJ A dl 


1 INArS 


Hs.41 1644 


216136~Y~at 

Z.IUJJU A dl 




// 

— // — 


216356~x~at 

±— i vy ^y ^y Vy y\ ci i 


RAT AP^ 

DnlAfj 


rlS.4Jo4z / 


216370~s~at 

j vy ~y / vy »j ctt 


TI<rTT 1 
i rv i l i 


MS. 1 UZoOD 


216379~x~at 

a vy ^y / y /\ cil 




II ___ 


216380 x~at 

^ l VJ ^y ly V/ A dl 




/y 


916401 y at 

Z. 1 U*t\J 1 A dl 




II 


916417 Y~at 

Z, 1 UH 1 / A dl 


rlUAr)V 


t i- ni i /in 

Hs.izl 142 


916449 _ Y~~at 

Z. I UttZ A dl 


na 


Hs.Z578zO // --- 


9 1 644Q y at 

1 Utty A dl 


TP A 1 


HS. 1 yZ3 /4 


216474~x~at 

^— 1 vi / i A Cil 


1 r ODZ 


Tj 0 /I AC/I -7ft 

HS.4Uj4 /V 


916401 y at 

Z, J 7 J A dl 




— // — 


916S10 y at 

Z. 1 \JJ 1U A dl 




II 


21651 I s at 




II 


216522 _ at~ 




... // ... 


216526 x at 


HLA-C 


Hs.274485 


216541 x at 




— // ... 


216557 x at 




... // ... 


216560 x at 




... // ... 
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Tabl e 1 (continued): 



71£^£<\ v at 
ZIOJOj X dl 




— _ // — 


71£*\7A v at 


na 


HS.J / ly /J 


71£^QG o ot 

ziojVo s at 




Uo '7A7A/10 

HS.3U304V 


zioouz s at 


tr A t> C T 

rAKoL 


Uo TJ 1 1 1 

HS.z j 111 


71AA1/1 ot 

z l oo i 4 at 




// 

— // — 


71AA7A o of 

z i oozu_s_at 


AKHLrbr 1U 


Oo /17£1 OA 

HS.4301 y0 


71£A£7 at 

z i ooo / at 




II 


z i oov j_x_at 


unruD di 
HDUrKr3 


HS. 1 z /o4z 


71£7A^ o ot 

Z10/U3 s at 


AHA 

ADA 


TJo A A7 n< 

HS.4U/ 13j 


71A717 o at 

zio/j j_s_at 


n A TA/f 

OA 1 M 


HS. /jjjj 


71£7££ at 

zio/oo at 




II 


0 1 Aft 11 at 

ziooij at 




II 


71AQ77 at 

zioojz at 


pDC A 7T1 

Cor Az 1 1 


HS.yUojo 


7 1 £877 v at 

ziOoJj_x_at 


kj Yrb 




7 1 £Q7/1 ot 

ZJ0oj4 at 


Kajo 1 


T_T ~ Tf^f / 

HS. / jzjo 


7 1 £Q/1 1 o ot 

zioo4l_s__at 


bUDz 


TJn TO/I Hvi /I 

Hs.3s4y44 


7 1 AQ^Q v at 

zioojo_x_at 




II 


zloooU_S at 


/^T"\rr i i 


Hs.4Jz4jy 


ziooy4 x at 


LL)RN 1 L 


Hs. 1(J6U7U 


7 1 /CO 1 7 o ot 

z 1 ov 1 3 s_at 


T/T A A A/CAA 

KlAAUovU 


Hs.434251 


7 1 £G7 A o ot 

z loVzU_s_at 


1 KULz 


Tj n ^ O C AOiC 


7 1 /COO C o o+ 

z lovzj s_at 


TAT 1 

I ALI 


Hs. 73828 


7 1 AG^n o o+ 

zIoVjU s at 


Tir^r^ di a 
rLuKJA 


Hs. //424 


71ACKA c at 

Z 10:00 s at 


TTfi A 7Q 
1 1 vjAZd 


Oo /I 1 1 7 1 7 

MS. 41 1 3 1 z 


71AQQ/1 v at 

zioyo4 x at 




On /i/tncoo // 
Hs.44yjy2 // 


7 1 7A77 o of 

zi /uzz s at 


MUL,z / Ioj 


Hs.joo 


717A77 v at 

z i /Uz3_x_at 




II 


7 17A7<s o at 

z i /uzj s at 


UdJN 1 


On OO/I ^ /l 

HS.oy434 


717A7Q at 

zi /uz<s_at 


UAL.K4 


On /1O1O0/C 

HS.4zl ^oo 


7 1 71 1 Q o at 

z j / 1 1 o s at 


T/T A A AQ7A 


Or. 1 ^OCC 

HS. I JZjj 


7171/11 o at 

z i / 1 4 j_s_at 


1 KL>(&( 


On OA 1 /I 

Hs.zUl4 


7 171/17 o at 

z i / 1 4 / s at 


1 KIM 


On 1 "2 OTA 1 
HS.I JO/U1 


7171 AQ v at 
Z 1 / 145 x at 




HS.44yjVZ // 


7171^7 v at 

z i / 1 d i x at 




Oo /1/IO^IA // 

HS.44VOZU // 


7171 £^ v at 

z i / 1 oj x at 


Ml 1 r 


Oo A 1 OTJ 7 

HS.4j5 /3 / 


7171 7Q v at 

z i / 1 /y_x_at 




On /I /t AO'J A 

HS.44Uo3U 


71 71 07 c at 

z i / 1 >*z_s_at 


r IvUM 1 


Oo ^ Q 1 1 A A 

HS. jo 1 14U 


717777 v at 

z i / zz / x at 


* 


Oo /l/IO^OO // 

Hs.44yjyo // 


217232 x at 




1 1 


217234 s at 


VIL2 


Hs.403997 


217235 x at 




Hs.449593 // 


217258 x at 




Hs.449599 // 


217274 x at 




... // „. 


217276 x at 


dJ222E13.1 


Hs.301947 


217281 x at 




Hs.448987 // 


217284 x at 


dJ222E13.1 


Hs.301947 
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217286 s at 

Z* 1 / Z. yJ \J O CI I 




I Ij.T^J / JJO 


217354~s~at 




/ / 


217378~x~at 

Z, 1 / ~/ / O A. CI I 




// ... 


217388~s~at 

Z. 1 / J UO l_> CI I 


KYNI J 

r\. 1 IN U 


FJq 444471 


21 7404~V^t 

Z» 1 / i W~ o CI I 


TOT 7 A 1 


Uo 4081 R? 


217414~x~at 

z, i / ~ i *t a di 




// ... 


2 1 74 1 8~x~at 

Z. 1 / t I O /V CI I 


MS4A1 


He 4^8040 


2 1 74 1 9~V~at 

^1 / i l / A. CI I 


AfiRN 


He 97mn // — 

ILo.Z. / JjjU // 


217422~s~at 


Z Z, 


n.j.zUz i 


217478 _ s~at 

Z. 1 / T / O O dL 


HT A -DM A 


Hq ^S1 77Q 
rib. J j i l i y 


217480~x~at 

Z* 1 / i O V /\ CI L 




// 


217502^ar 

Z* A / w/VJZ* Cll 


IFTT2 

11 1 1 Z, 


|4q 16Q974 

1 lj. 1 \jyz. 1 *t 


217507~at 

Z. 1 / W / CXI 


QT pi 1 A 1 


nb. i j j i oj 


917S9fW at 

Z, 1 / w/^V A dl 


nd 


T4o 17/1707 // 
flSJ /Hjy 1 II — 


2 1752 Fat" 


HAL 


Hs. 190783 


217523 at 


CD44 


Hs.306278 


217526 at 

Z. 1 / JZ-Vy CI I 




nb.JUZ'Toz // cm 


217552~x at 

Z, 1 / J Z. A dl 


CR 1 


T-Te H401 0 
rib. j jhu 1 7 


217572~at~ 

Z. 1 / _/ / Z- Cl I 




___ // 


Tnhlp 1 — f rrmti-nuprt 






21 7S91 at 

z i i +j y v cxi 




He 7771 OR 


217593~at 

z 1 l >J y u CXI 


SNX1 1 


He 1 SR77 
nb. I JoZ / 


2176l0~at 

Z I / \J I VJ CXI 




Ffe S0^771 // f^ct 


2 1 7649~at 

Z* 1 / u i y dl 


7NF9 1 6 




2176S3~~x at 

Z. 1 f\J^J^J A Cl I 




u Q 40QS1 1 // ^ct 


21 76SS~ar 

Z 1 / VJJ J Cl I 




T-Tc 4070^1 // 
flb.HU/WJJ // - — 


21 7671~at 

Z 1 / \J 1 1 CXI 




He 77Q70£ // ^et 
nb.z/7 / uo // est 


917677 y af 
Z 1 / \J f D A dl 


VJ1M/-VO 


He 1 ^7107 
rib. 13/ jU / 


217678 aF 

Z 1 / \J / o CXI 




He 4Q07S 1 // **ct 

rib. i t!7^7 / j i // est 


2l7712~at 

Z 1 / / 1 Z cl I 




He 16QS4S // ^ct 


21771 S~x at 

Z 1 / / 1 J A Cl I 




He 41 71 1 A // (*Qt 
rib.H i / j lu // est 


21 7728~ar 

Z 1 / / ZO CXI 


O 1 UvAU 


He 77S747 


217729~s at 

z. i / / z. J/ o cl i 


AFS 


He 44661 0 


217735~<;~at 

Z, 1 / / J J o dl 




He 414QR6 


217736~Y~at 

Z» 1 / f ^J\J O Cll 


HRI 


He 414QR6 


217738~a7 

Z. 1 / /JO Cll 


PRFF 


He 7Q7464 


217739~s at 

z, i / i j y o dL 


PRFF 


He 7Q7464 


217748~aF 

Z.I//TO dL 


ADTPOR 1 


He S70R 
rib. JZ70 


217752~s at 

iff Z, O Cll 


CN2 

v^l > Z. 


He 1401 RS 

Ob. 1 ty 1 O J 


217757~at~ 

Z. 1 / 1 t dL 


A2M 


He 74S61 

Ob. /'tJU 1 


217762~s at 


RAR31 

1 V/V l_J i 


rib . z z, ju z j 


917767 c 

Z I / / OJ b dl 


p ad; 1 
rv/\o J 1 


riS. ZZ\j\)Z J 


217764 s at 


RAB31 


Hs.223025 


217771 at 


G0LPH2 


Hs.352662 


217799 x_at 


UBE2H 


Hs.372758 


217800 s at 


NDFIP1 


Hs.9788 


217817 at 


ARPC4 


Hs.323342 
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217818 s at 

£«1 / OlO O dl 


ARPP4 


He 191149 
nb. JZ J JtZ 


Z.1 / OJO O dl 


FVT 

C VL 


He 941 471 

nb.zH' 1 H / 1 


917R4R~s~at 


PP 


He 180810 


71 7867~x~at 


RAPF9 


He 4164Q0 


917868 s at 

Z 1 / OvO o dl 


JLTviH/ V 1 


He 97QS81 


71 7Q01 ~a7 

Z 1 / 7 W 1 dl 


n<sH9 

iTOVJZ 


He 41 9^07 

llS. H 1 Zj7 / 


91791 1 s at 

Z,l //II o dl 


RAG1 


He 1 ^9<\0 
MS. l jZj7 


917941~<; _ at 

Z.1 / 7 r 1 o dl 


/FRRR9TP 

/CIVDDZir 


He 8117 
ms.o 11/ 


91796^ s at 

Z 1 / 7\J J o dl 


NfOFP AP1 
in vjr ivn.r i 


He 448^88 


9 1 7966~<;~at 

Z 1 / 7UU O dl 


PI nrf?4 


He 48778 


917967 <; at 

Z 1 / 7U / i> dl 


PI nrf94 


He 48778 
OS. 'to l/o 


917977 at 

61/7 / / dl 


9FPY1 


He 97Q£91 
MS.z / 70ZJ 


9 1 7979~at 

z i / 7 / 7 dl 


TM4^F1 1 

1 IVl'-toF 1 J 


He 1£4S44 
ni>. J04 jHt 


91798^ e at 

Z 1 / 70J o dl 


ivl N /\ o C/O r L, 


He 1881 10 
ris.joo 1 jU 


91798S <; at 

Z 1 / 70J o dl 


R A71 A 


He 41A488 


9 1 79R6~Y~at 

Z I / 70U o dl 


R A 7 1 A 


He 41A488 


917988 at 

Z 1 / 700 dl 


HFT1 0 
ri til i u 


He 1 07001 


91 799S~at 

Z 1 / 77 J dl 


oylvUL 


He 41^4^8 


9 1 7QQ6~ at 
z i / yy\j di 


PHT DA 1 


He 89 1 Ol 
nS.oZ 1 UI 


917997 at 

Z 1 / 7" / dl 


PHT DA 1 
r rlLUA 1 


He 89 1 01 
riS.oz 1 Ul 


917QQQ o of 

Z 1 / 7 77 d dl 


PHT HA 1 


He 80 1 O! 
riS.oz 1 Ul 


918000 q at 

Z 1 OVJVJU b dL 


PHT DA 1 


He 80 1 A1 
riS.oz 1 Ul 


918019 at 

z 1 Ou 1 z dl 




He 1 A4 

MS. 1 JO 1 04 


91 8014~ at 

Z 1 OUJ't dl 


TTpl 1 


He 4010^8 


91801S e at 

Z 1 OUjJ £> dl 


FT T90971 


He CK^4Q 
rlS.7J JHy 


91801Q at 
ZI0UJ7 dl 


AXTT^T 
/-\1N Jv i 


He 07QGfK 

HS.Z /yy\)j 


9180S1 ~ e at 

Z 1 OVJ J 1 b dl 


FT T 19449 

r l^J 1 Z44Z 


He 847^1 
rlS.OH / jj 


918066 at 

ZlOUOO dl 


CT fi 9 A 7 
oLL 1 z/\ / 


He 1 70^1 1 
rlS. 1 /zOU 


918084 y at 

z I oUOH" A dl 


rA i Uj 


He 111/1 1 C 

rlS.J J 1 o 


918086 at 

Z I OUOD ell 


MPHP1 
IN 1 Uv> 1 


He 1 fK^/17 

MS. 1 Uj j4 / 


91 8091 at 

Z10VJ71 dl 


HPR 
ilrvD 


He 171 ^80 

JlS. J / 1 J07 


918094 e at 

Z 1 OU7*T o dl 


P90nrHS 


He 9^A08A 
riS.Z jOUoO 


918111 at 


1 ivi ni viz 


He 1 AH/1 1 7 
MS. 1 1 / 


218116 at 


LOC51759 


Hs.278429 


218136_s_at 


MSCP 


Hs.283716 


918141 at 

LlOlTl dl 


F9 910kT 
cz-z j urv 


He 1 £1 10 
MS. 1 Ol JU 


91 814S~ at 
z 1 0 1 J dl 


P90nrf*)7 


He 144178 


91890S e at 

Z 1 OZ.UJ o dl 


ivirviN rvz 


He 7^0^^ 
nS. / JUJ0 








91 891 1 q at 

Z I Oz 11 b dl 


MT PH 


He 90740^ 


9 1 89 1 7 at 

Z 1 OZ 1 / dl 


RTSP 


He 411 107 
nj.tj l l u / 


0 1 C004 of 
Z 1 5ZZ4 ax 


rlNlvlAJ 


HS.lv4/Uy 


218231 at 


NAGK 


Hs.7036 


218232 at 


C1QA 


Hs.9641 


218237 s at 


SLC38A1 


Hs. 132246 


218243 at 


RUFY1 


Hs.306769 


218273 s at 


PPM2C 


Hs.22265 
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91R980 x at 

Z. 1 OZ.OV/ A Cll 


HKT9T49 A A 


rib.'* i / j jz 


91 8984"^ 

Z 1 OZO^r dl 


nk r F7PSR£\J079 1 
UlVrZjr J0O1NU / Z 1 


T4c QQC4^ 


918998~c at 

b dl 


FT T90QS0 


nS.Zo JO / J 


Z, 1 OJ 1 17 dl 


PFT T1 


rlS. / OoO 


Z 1 OJ Cll 


RFV1 

DCA 1 


T-Ic 11A11C\ 
rlS. J J /U 


Z 1 OJ^J dl 


FTP A 1 1 9 


T4c 1 0 1 OA 
riS. 1 z 1 ZO 


Z,l OJ^v b Cll 


PA96 
rnZO 


rlS. 1^1 zj 


91 8^S9~a7 

Z 1 OJ JZ, Cll 


IVv^O 1 Dl 


T4c ^Czl^O 


91R176~q at 

4lOJ / U o Cll 


>JTP AT 


rlS. J /O 


91 R^Q4~a7 
z i o j y*-r cii 


FT T00786 
r I^JZZjoO 


riS. zz /yj 


2 1 8400~at 

1 U iUv Cll 


vnoJ 


flbJOUUV 


9 1 R404 at 

Z 1 O^l/t dl 


cxiv 1 Pi 


rlS.4 1 o 1 JZ 


91X417 q at 


ft too4bq 

rLJZU4o:7 


lis.^jooo / 


Z 1 Ot 1 O b dl 


TfT A A K1Q 
rvi/\/A 1 j 1 o 


riS.zoHzUo 


91 R4S4a7 

Z. 1 OtJt dl 


FT T00660 

ri^jzzooz 


T-Io 1 1QA1C\ 
tiS. 1 /o4 /U 


91 R4S6~at 

Z 1 OHJU dl 




rlS.zj4j j j 


918468 c Qt 

Z 1 OtUO b dl 


PTc"TQF1 1*1 
^Jv 1 or 1 Jj J 


Up /lAAOO 

riS.4UUyo 


9 1 846Q _ a7 
z 1 o^Kjy dl 


PlfTQFl T31 
l^iv 1 or iDl 


U c Af\C\QQ 

ris.HUuyo 


918487 at 

Z 1 OHO / dl 


AT AH 


n p i 007 

rlS. lzz / 


918S9^ at 

Z 1 OJzj dl 


T T-TPP 


rIS.zUyjU 


918S19 c at 

Z 1 O J JZ b dl 


FT T001 *\0 
r LJZU 1 JZ 


riS.ozz / j 


91RS^Q c at 

Z I OJJ7 b dl 




Up i/;o/t07 
riS. 10^40 / 


918SRQ a7 

Z 1 0J07 dl 


1 Zlv i J 


riS. 1 zj4o4 


91R^QA at 
z i o J y\j dl 


FT T1 CilAI 
rLJ I U / 4 J 


HS.J J /O 


918608 at 

Z 1 OOUO dl 




MS. 1 zoooo 


918614 at 

Z 1 OO if dl 


FT TOOAQA 


HS.ZJOo44 


918618 c at 
Z 1 OO I 0 b dl 


F AF>1 Ozl 
rAU 1 U4 


nS.ZVVooj 


91R69S at 

Z 1 OOZ J dl 


IN ivlN 1 


Up 1 h'joq 1 

rlS. 1 UjzV j 


9 1 8644 at 

Z 1 OOH-H dl 


PT KYI 


rlS. 1 /U4 / j 


91 8^0~at 

Z 1 OOuU dl 


U i or 


r1S.4UoO /V 


918676 c at 
Z 1 OO / O b dl 


PPTP 


rlS.zo JZ 1 0 


918686 c at 

Z 1 OUOU b dl 


ivrlDLJi 1 


T4c ^7QCQ 
rlS. J /700 


918710 at 

Z i 0 / J \J dl 


FT T00070 
rl^JZUz /Z 


ris.zouyu 


71 871 i~o o t 

Z 1 O / 1 1 b dl 




rlS.zOJ jU 


91 871 R~a7 

Z I O / 1 O dl 


PHPtPP 


rlS.4 JU5U 


918791 c at 

Z 1 O / ZJ b dl 


rvvjv^ jz 


MS. /004U 


91 8790~ a7 

Z 1 O / Z7 dl 


T VIM 


T4c 1 0AAQ 1 
MS. 1 z44V J 


918749 at 

Z 1 O / tZ dl 


fir ivlN 


rlS.ZZ 1 jo 


918781 at 

Z 1 o / O 1 dl 




rlS.4Z4 J jy 


91 8786 at 

Z 1 O / OU dl 




T-Tc ^7zn^n 

flS.J /4J JU 


9 1 8788 c at 

Z 1 O / OO b dl 


QiVTVrn 

OlVl I LJj 


He ft 1 no 

ns.o I \)y 


9187Q1 q at 
z i o / y j b di 




T4c 1 OQA^^ 
Ob. 1 UVOJ J 


ziooUJ at 


LHrK 


Hs.z3/y4 


218805 at 


IAN4L1 


Hs.4 12331 


218810 at 


FLJ23231 


Hs.288300 


218824 at 


FLJ 10781 


Hs.8395 


218825 at 


EGFL7 


Hs.91481 


218828 at 


PLSCR3 


Hs.433154 
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718ftl1 c 5»t 

Z 1 OOJ 1 o dl 




rLUivl 


Uo 1 1 1 orn 

no. 111 7vj 


Zl004/ dl 




TjVyfp 7 
ilvir -z 


rib.J\JZ,yy 


ZlOOJJ o dl 




nT471T}4 


rib. j / Jt" 


ZIOOJH dl 




o/Aiv 1 Z 


Uc 188014 
rib. joovj 1 h 


218856 at 




TNFRSF21 


Hs. 159651 


218858_at 




FLJ 12428 


Hs.87729 


7 1 SIR&A at 
Zloo04 al 




1 IN 0 


Oq 41Q447 


ZlooOD al 




PT T77100 


PT<: 1 0S14^ 


0 1 0077 at 
Z 1 0 0 / Z al 




1 


T-To 14^008 

ns. J4 J7U0 


1 QD16 1 ^conunucQj. 








7 1 8B7A Qt 

Zloo/O al 




rp T i 10 


T-To 41 7A8^\ 
nS.4 1 Z0o3 


ZloooU al 




phqt 7 


T4c 101 ai 7 

nSJUl O 1Z 


Zl oool_S_ai 




PT T7110£ 


o c coon 


O 1 QQQQ c ot 

Zlooyy S al 




DA AT f 


T4c 1 AQ^Q^ 
nS. 1 Oyjyj 


7 1 QQfi7 ot 
Zlo>*UZ al 




in \j 1 v^n 1 


nSJ 1 1 JJ7 


0 1 QQ77 c at 
Z 1 oyZ. / S al 




P14QT1 7 
\^no 1 1 Z 


T4c 7^7Hi4 


7 1 QQ7^ ot 




LLLTLJj 


nSJDooUo 


7 1 20^7 at 
Zl 07jZ al 




r i^olS.1 IN 


T4e A7Q/177 


7 1 2QA7 c at 

ZloVOJ S at 




IV K. 1 Zj 


I4c QH7Q 
nS.VUZy 


718Q£zl at 
Z 1 0 704 at 




P*PTT 7 


nS. 1 UhJ 1 


7 1 QQ7/1 at 
Z 1 oy 1 4_at 




PT T1 01 ^0 

r JLJ 1 U 1 Dy 


rlS.j4oZUJ 


7 1 8078 c at 
Z 1 oy / o_S_at 




ycpp 
lvlov^r 


nS.ZoJ / 10 


7 1 £QQA c at 
Z 1 oyoO_S_al 




PT 17001^ 


MS. 1 UyJUV 


7 1 °.Q£°. at 
ZI0700 at 




CT PI^PI 


nS.^HJU^fj 


71 on 10 at 

Z 1 VU IV at 




T T?r\n 


nS.43oVoO 


7100^7 v at 

z 1 vujz_x_at 




VjrlN J 


nS.l /UIZV 


710011 at 
ZIVUJ.) al 




PT T7 1 1C\Q 


n c 01 ai or 
nSJ 1 U 1 oD 


71Q07A at 
ZiyUjO al 




Dl 1 


tt 0 1 077 1 7 
nS. 1 Z /Zl / 


7 1 0040 at 
Z 1 yyJ^y at 




V^flvJll 


n c "5/1 1 H77 
nS. J41 U / J 


71Q0^zl at 
Z1VUJ4 at 




PT WAd^A 
rLJ 14Uj4 


T4o 1 7 ^OQ 
nS. 1 j JZo 


7100^0 c at 
AiyyjJy S al 




YT n 1 
Al_>lvU 1 


nS. 1 / y 1 / 


7 1 onon at 
z 1 yuvu at 




CT ^7/1 A 1 


Ljo /iioono 
nS.4jyVU7 


710001 at 

Zl 7U7J dl 




PT T70701 
r L.JZU /U 1 


T4c /17/l^QC 


710171 at 

ziyi z j di 




yXTP717 
Z.lNrZJZ 


T4c 77QQ 1 /l 
nS.Z /77H 


710181 c at 
Zl^l OJ S al 






14c 71 QQ 
nS. / I oy 


71 01 01 c at 
L\y\y\ S dl 




DllNZ 


T-Io 1 AllCi 
liS. 14 / /U 


7 107 18 at 
Z 1 yz IO dl 




PI 1710^8 


T4c A\ ^7QO 
liS. 4 1 J fyy 


71 0778 at 
ZIVZZO dl 




7XTPAA1 
ZjINpHOJ 


liS. 1 4 /044 


710741 at 

z 1 yz^o di 




T-TT1V/T A Pa 
nllvl/\r <4 


T4o 7HC77 
nS. JUoZZ 


0107/17 0 at 
Z 1 yZ 4 t / S al 




7HT4T4P 1 zl 


nS.zyZ2)41 


7107^S v at 

Zl 7ZJJ A dl 




TT 1 7PR 
1 1_> 1 / i\D 


Pic ^Al(\ 


ziyzjo s at 




rLJzUJ JO 


Hs.61Uj3 


219259 at 




FLJ 12287 


Hs.408846 


219277 s at 




FLJ 10851 


Hs. 17860 


219288 at 




HT021 


Hs.47166 


219295 s at 




PC0LCE2 


Hs.8944 


219304 s at 




SCDGF-B 


Hs.l 12885 
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219308_s_at 

2 1 93 1 6_s_at 

219332_at 

219339_s_at 

219358_s_at 

219359_at 

219360_s_at 

219371_s_at 

219373_at 

219383_at 

219396_s_at 

219403_s_at 

219414_at 

219434_at 

219443_at 

219457_s_at 

219463_at 

2 19471 at 

219478_at 

219480_at 

219489_s_at 

219497_s_at 

219505_at 

219506_at 

219511_s_at 

219519_s_at 

219520_s_at 

219528_s_at 

Table 1 (continu e d): 

219534_x_at 

2 1 954 1 _at 

2 1 9546_at 

219559_at 

219563_at 

219569_s_at 

2 1 9593_at 

2 1 9602_s_at 

219607_s_at 

219622_at 

219628_at 

219629_at 

219630_at.. 

219654_at 

219666_at 

219667_s_at 

219669_at 

219672 at 



AK5 

C14orf58 

FLJ23471 

Eu-HMTase 1 

CENTA2 

FLJ22635 

TRPM4 

KLF2 

DPM3 

FLJ14213 

NEIL1 

HPSE 

CLSTN2 

TREM1 

C20orn3 

RIN3 

C20orfl03 

C13orfl8 

WFDC1 

SNAI1 

RHBDL2 

BCL11A 

CECR1 

FLJ23221 

SNCAIP 

SN 

KIAA1280 
BCL11B 



CDKN 1 C 

FLJ20406 

BMP2K 

C20orf59 

C14orfl39 

MGC3295 

PHT2 

FLJ23403 

MS4A4A 

RAB20 

WIG1 

FLJ20635 

MAP 17 

PTPLA 

MS4A6A 

BANK 

PRV1 

ERAF 



Hs. 18268 
Hs.267566 
Hs.376617 
Hs.4 16692 
Hs.4 15471 
Hs.353181 
Hs.31608 
Hs. 107740 
Hs. 11 0477 
Hs. 183506 
Hs. 197423 
Hs.44227 
Hs. 12079 
Hs.283022 
Hs.88367 
Hs.4 13374 
Hs.22920 
Hs.4 13071 
Hs.36688 
Hs.48029 
Hs. 133999 
Hs.3 14623 
Hs. 1703 10 
Hs.91283 
Hs.24948 
Hs.3 1869 
Hs.12913 
Hs.57987 



Hs. 106070 

Hs. 149227 

Hs.20137 

Hs.353013 

Hs.4 1502 

Hs.101257 

Hs.237856 

Hs.293907 

Hs.325960 

Hs. 179791 

Hs.252406 

Hs.265018 

Hs.431099. 

Hs. 114062 

Hs.371612 

Hs.193736 

Hs.232165 

Hs.274309 
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9106R1 q at 

Z 1 7UO 1 b dl 


RPP 


1 xj.yyj 1 z j 


91 06Rfi~ a7 

Z 1 7UOU dl 


R9A9S0819 


He SR941 

rio. JOZH 1 


91 060S _ at 
z i y\jyj di 


FT T 10640 

r 1_>J 1 UU"u 


He Q17S1 

1 lo. 71 / JJ 


910714 c at 

Z,17 / b dl 


p APNA9D1 


He 41S1 19 

1 lo.^ J J 1 1 Z 


910717 q at 

Z 1 7 / J / b al 




Fk 4SR9R9 // pet 
no.*tjozoz // cbi 


91Q71R o at 

ZI7 / JO b al 


pphro 


404791 

lib. HUH / Z J 


9 1 0740^7 
z 1 7 / tu ai 


FT T19S0S 


Uo OfiRRS 


910747 at 

Z]7/t/ al 


FT T911Q1 

x LJZJ 171 


rib. 1 uuzu 


9107S1 at 
Zl7 / JJ al 




u Q 191614 


9107SQ at 
Zl7 / J" al 


T P AP 


Re 174400 
nb.j /HH7U 


910777 at 
Z 1 27 / / / al 


HTAN9 


He 1 0S46R 

fib. 1 UjHOo 


9107RR at 

Zl7 / oo al 


PTT PA 


Rc 199^01 

Ob. 1 ZZ J7 1 


9107RQ at 
ZI7/07 al 


MPP1 


Rc 91709R 

nb.z j /uzo 


910700 c at 
Zl7 / 7U b al 


NPR1 

INr IvJ 


Rc 91709R 
nb.Zj /Uzo 


910700 c at 

Zl7 / 77 b dl 


DHUT 


Rc 17Q60R 
rib. 1 / 7OU0 


91QR06 c at 
ZI7OUO b di 


r in j 


Ro 41 A4^6 
rlS.H I OH jO 


91 OR 19 at 
Z17OIZ dl 




Rc 171A14 

ns.jZjOj^ 


919814 at 


MRNT 1 


He 10S114 
rib. 1 u j 1 Jt 


91QR17 _ c at 

Z 1 70J / b dl 


P1 7 
^ 1 / 


Rc 1 1R70 
ilS. 1 Jo / z 


910RSQ at 

Zl 70J7 dl 


PT FP9F0 


Rc 916^ 1 ^ 
rlb.ZjOO 1 0 


91QR70 at 

Z 1 70 / U dl 


ATF7TP9 
Air / li Z 


Rc 1 RQQ 1 1 
rlS. 1 070 1 j 


910R71 at 
Z 1 70 / I dl 


FT Tl 1 1 07 
r L J 1 j 1 y 1 


Rc 9079^ 

HS.Z7 /z j 


910R79 at 

Z 1 70 /Z dl 


Fll<rF7n414T 149 
Urvr ApHjHl^l Hz 


Rc lOl^R'i 


910RR4 at 

Z 1 7OOH dl 




Rc 1 01 1 17 
rlS. 1 Uj 1 j/ 


910RQ0 at 

Z1707V dl 


PT FP^FS 


Rc 19A1^^ 
rlS. 1 ZOjjj 


9 1 0R09~at 

Zl 7O7Z dl 


1 IVlOor I 


Rc 1^11^^ 
rlS. 1 J 1 1 JJ 


910R0S at 

Z 1 707J dl 


FT T9071A 


Rc 417^A1 

llS.Hj / JUJ 


9 1000S at 
ZI77UJ dl 


FPA4 AP 


rlS.Hz /O / z 


91001R c at 

Z 1 77 1 0 b dl 


Aor 1V1 


Rc 1 9 1 00ft 
rlS. 1 z 1 Uzo 


910010 c at 

Z 1 77 i 7 b dl 


QQR 1 


Rc 001 71 
11S.Z7I /j 


910099 c at 

Z 1 77 ZZ b dl 


T TRP1 


Rc 9RQ01 Q 
rlb.zoVUI 7 


910019 at 

Z I 77JZ dl 


VT P^I T-T1 


Rc 4Q7A^ 
rlS.H7 /Oj 


9 1 004 7 at 

Z 1 77T 1 / dl 


PT FP<sF6 


Rc 11^1^ 
xlS. 1 1 JJ 1 J 


9100S9 c at 

Z 1 77JZ b dl 


MPOT NI 1 


Rc 177090 
rlb.j /zUz7 


91007R c at 

z 1 77 / O b dl 


/A. IN rv 1 


Rc 97000^ 
ns.z / 77UJ 


9 1 0009~ a7 

Z 1 777Z dl 


TAP1 


Rc 0710 
rib. 7 / jU 


990001 at 

ZZUUU1 dl 


PADT4 


Rc 1070^0 
rib. J7 /UJU 


99000S~at 


PtPPR6 


Rc 1 1040 
rib. 1 jUHU 


990006 at 

ZZuUuU dl 


FT T190S7 
r Ljj j zuj / 


Rc 1 14R07 
rib. 1 JHOU / 


99001 0 _ at 

ZZvVJ 1U dl 


KPNF1T 


Rc 14^179 
nb. 1 ho j / z 


990014 at 

ZZUu It dl 


T OPS1 114 


Rc 1 ^74£1 
rib. 1 J /HO 1 


990017 v at 

ZZUU 1 / A dl 


PYP9P0 

L 1 1 ZV_/7 


Rc 41 R1 97 
rib.H 1 0 1 z / 


22001 7~s at 


XLKD1 j 


■ ) 1 7Q1 7 
- 1 10. 1/71/ 


22005 l~a? 


PRSS21 


Hs.72026 


220057 at 


GAGED2 


Hs. 112208 


220059 at 


BRDG1 


Hs.121128 


220066_at 


CARD 15 


Hs.135201 


Table 1 (continued): 
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220068 at 


VPRFR1 
V I IVCDJ 


u Q 1 7671 1 


220088~at 


PSR1 


He 2161 
nb.z i u i 


22009 1~at 


QT C2A6 


He 944178 


2201 10~s at 


NYF1 


u Q 60186 
rib.uu jou 


220122~a7 

Z-jL\J I Z.Z. dl 


FT T22144 

F L^J ZZ Jt t t 


Uc 107716 
nb. l u / / iu 


220171~at 


P14nrf4S 


Uq 960SSS 


2201 79~at 


T Or641 80 

bvV^Ut 1 OU 


Uc 709098 


220220~at 


FT T10190 
r L-/j i u i zu 


Uq 17RC60 


2202fifi~<i at 

Z,Z,UZ,UU b dl 


KT F4 


T4c 176906 
rib. j /ozuo 


220106 at 

Z.Z.U-/UU dl 


FT T20209 


Uq 1S691 6 
nb. j joz l u 


220119 ~~e at 

z,z,u j iy o dl 


MTR 


Uq 441701 


220110 _ e~at 


O/TdVlolN 1 


He 991 1 

JTlb.ZZ 1 OJ I 


22011S v~at 

ZlUjjJ a dl 


FT T91 716 
r i^j zi / jo 


U Q 9/;«700 

nb.zoo / uw 


2201SQ _ e~~at 
£*z*\jjjy b cii 


ARPP-91 


Ffc 41 996R 
nb.H- 1 zzoo 


990170 e at 

Z.Z.U J / U b dl 


KTA A14S1 


Uq 1 1 707 

nb. 1 1 jo/ 


990177~a7 

lZ,UJ / / dl 


P 1 4nrfl 1 0 


He 10S4R6 
nb. J7 jhoo 


990404~at 


PPP07 


He 1R1401 

lib. JO J'fUJ 


22041 6~at 

Z.Z.v't 1 U dl 


ATP8R4 
r\ i rout 


He 11 1R41 
rib. J l joh i 


990448~at 

ZZU'rH'O dl 


fcTPN]^ 1 9 


He 9^761 7 
rlb.Z JZO 1 / 


99048S~e at 

ZZutOJ b dl 


^TRPR9 


He ^071 6 
Ob. JU / 1 O 


220496~aT 


CT FC2 


He 400704 


990S07 e at 

ZZvJU / b dl 


T TPR1 

Ui D 1 


He 9R^S 1 9 
llb.ZO J J 1 z 


990S19 e at 

ZZUJJZ b dl 


T RR 


He 1 001 61 

ns. i i o l 


990S60 at 


P 1 1 nrf9 1 


He 979 1 00 
rlb.Z /ZI UU 


990S70 at 

ZZU J / U dl 


RFTTsJ 
rvc l IN 


He 7R10Q1 
rib.Zo J\)y 1 


990S0 1 _ e at 

AZA)Jy\. b dl 


FT T99841 


He 101 1 41 
lib. JU 1 1 *t J 


990S0S at 
LZAjjyJ dl 


ni<TF7n4l4R041 7 


He 1R0044 
rib. J OUUH^t 


990617 e at 

ZZUU 1 / b dl 


FT T 10607 


He 16R7S6 
rib. jDO / JO 


990646 e at 

ZZUOtU b dl 


KT RF1 


He 1 81 1 9^ 

nb. i o j i z j 


990668 e at 

ZZUUUO b dl 


JLVlNlvl 1 JO 


He 9^1 671 
nb.z j l o / j 


990684 at 

ZZUUOt dl 


TRY91 

1 DAZ 1 


He 979400 
nb.z / z.H\jy 


990704 at 

ZZU / U^r dl 


7NFN1 A 1 

ZjIN riM /A 1 


He 41S040 
nb.tj JyHy 


990790~y at 

ZZU / ZU A dl 


FT T14146 


He 987640 
nb.zo / otu 


990797 at 

ZZU / Z / dl 


KPNK 1 0 


He 16S600 


9907S1 e at 

ZZU / J 1 b dl 


PSnrf4 


He 1091S 
nb. i uz j j 


9907S7 e at 

ZZU / J 1 b dl 


T IRYD1 


He 41S9SS 
nb.T-j jz j j 


990701~at 

Z.Z.U / 7J dl 


SAPtF 


He 1 0S909 
nb. i 7JZ7Z 


220807~at 

Z.Z.UOU / dl 




He 947091 
nb.z*T / "z i 


220811 at 

Z-Z.UO 1 1 dl 


PRPil 


He 9S1 186 

lliy.^^J 1 JOU 


220812 at 
z.z.uojz di 


TT R8 


He 97941 0 
nb.z / zt i u 


zzUoo^f s at 


UrvlM 1 y 


nS.z fyj /H 


220898 at 


— » > 


... // ... 


220911 s at 


KIAA1305 


Hs.496280 


220918 at 


RUNX1 


Hs.4 10774 


220937 s at 


SIAT7D 


Hs.3972 


220940 at 


KIAA1641 


Hs.503503 


220941 s at 


C21orf91 


Hs.293811 
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99094S y at 


FT T109QR 


He S00Q 


990QS4 _ e~at 


PTT RR 


T-Ie 14Q9S6 


991004~ e~at 

ZZ 1 \JV/ t t o dl 


TTM9P 

1 1 1V1ZV_/ 


T-Icz 111 S77 


97101 1~Y~nt 

ZZ ll/J 1 5 dl 




Uc S7900 
ob. j / z.\jy 


991 01 9~ <f~at 

ZZ JU1Z b dl 


TRTlVfK 
1 rvlivio 


He S4SR0 


99101Q c at 

ZZ JU17 b dl 


POT FP1 9 




9910S0 e at 

ZZ 1 UJ 7 b dl 


PH^T6 


T-Te 1 S7410 


991060~e~at 

ZZ 1 VJVJU b dl 


TT R4 


Uc 1 7411 9 
rib. l /tj i z 


991061 Y~at 

ZZ 1 UUj A dl 


PMF1 91 
rvLN r IZj 


Uo 406164 


991 07S — q~ at 
zz i \j / j b dl 


MPP9 
IN l^rvZ 


He 1Q4791 

lib. 1 /Z 1 


991 1 40 e at 

ZZ 1 1 HU b dl 


P9 A 


Un 441 1 


99190S at 

ZZ1ZUJ dl 


WW 


___ // 


991910 c at 

ZZ 1Z1U a dl 


P 1 nrf 1 1 
1 Oil 1 J 


He 648Q6 


22122330* 


CISH 


Hs.8257 


221234_s_at 


BACH2 


Hs.88414 


991917 e at 

ZZ 1 Z J / b dl 




He 7740 
rib. / /HyJ 


99194S e at 


TTk r F7P414F9 1 1S 


He 1 761 1 
rlS. i /Oj I 


991946 v~at 

ZZ 1 ZtD A dl 


TMC 


He 41Q449 


i-ttUlC 1 ^lUrlllllltCUy. 






991961 v at 
ZZ 1 ZO 1 X dl 




T-To 17A147 


99196Q e at 

ZZ 1 Z07 b dl 


QH1RPPT 1 


He 1 000^ 1 
OS. 1 \JyVJ 1 


991 9R6~Q~at 

ZZ 1 ZOO b dl 


PAPAP 


He 40CKA1 


99114S at 

ZZ 1 J4J dl 


(TPP41 


T4e 9490^£ 
oS.z^+oU JO 


99114Q at 

ZZ1 Jt^ dl 


VPPFR 1 
V l IVC/O 1 


T-Te 947Q7Q 
oS.ZH ly ly 


991161 y at 

ZZIjOj a dl 


vji rvz J 


o c O/io i 01 
oS.ZH-o 1 Z J 


99149S c at 

Z.Z.XHZ.J b dl 


MPP4976 


T-Te 97001 1 
oS.z /UU 1 ^ 


991477 e at 

ZZ It-// b dl 


con? 


i_r c LQAQAA 
oS. Jo^y^fH 


99147R at 
ZZ H/O dl 


TVNTPIT 


OS. 1 JZ7JJ 


99147Q q at 

ZZ J *t / 7 b dl 


TVNTP1T 


T-Te 1 19CK^ 

Ob. 1 JZ7JJ 


9914R4 at 
ZZ 1 tot dl 


R4PAT TS 


T4e 1 07^9/^ 
OS. 1 U / jzO 


9914Q1 y at 

ZZ 1 t/l A dl 


HT A npRi 


1-Te 10809^ 
nS.jUoUzo 


991 S90 c at 

ZZ 1 JZU b dl 


PHP A £ 


T4c 


991 S9Q q at 

ZZ i JZ7 b dl 


PT VAP 


He 1 071 9^ 
OS. 1 U / 1 ZJ 


991 S10 e at 

ZZ UjU b dl 


RUT T4R^ 


T4e 4179Q9 
nS.ij / zoz 


991^41 a7 

ZZ 1 .Jt I dl 


nKF7P414R044 


He 969CK2 
JIS.ZOZ7J0 


991SS1 y at 

ZZ 1 J J 1 A dl 


ct a T7H 


T4e 1Q79 
nS.jV /Z 


991 SSR q at 

ZZ 1 J J O b dl 


T FF1 


We 44Q6^\ 


991 S61 at 

ZZ 1 JUJ dl 


ni I9P1 o 


He 1 77^14 
Ob. 1 / / ^ 


991S77 y at 

ZZ 1 J / / A dl 


PT AR 


He 9Q661S 


991S7R at 

ZZ I J / O dl 


P A99F4 


He 1 1 01 94 
Ob. J 1 y 1 Zh 


991 SRI c at 

ZZl JOl b dl 


VV DoLIVJ 


He ^6607 


00 1 <\£4 c at 
ZZ 13 OH^S dl 


KUNMA1 


nSJ j4 /4U 


221601_s_at 


TOSO 


Hs.58831 


221602_s_at 


T0S0 


Hs.58831 


221607 x at 


ACTG1 


Hs. 14376 


221627_at 


TRIM 10 


Hs.274295 


221646 s at 


ZDHHC11 


Hs.50754 
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9916S1 y at 

ZZ 1 UJ 1 A al 


na 
11a 


Hs 177975 


9916S8 C flt 


IT 91R 

1 LvZ 1 XV 


Hs 910546 

I lo.Z 1 VJ,J~\J 


ZZlODu 0 al 




Hs 197875 


991671 Y at 

ZZ lO/l a al 


na 
I la 


lie 177975 


99167S e at 
ZZ 1U/J 0 al 


PHPT1 

V>1 IP 1 1 


Fk 995567 


991 ^Q0 _ c~ Qt 
ZZIO7U 0 al 


NAT P9 


H« 169979 


9916Q8 e at 

ZZ1U70 0 al 


TT FCSF19 


T-Tq 161786 

J. lo. 1 VJ 1 / OU 


991 704 _ e~ at 

ZZ 1 / U4 b al 


FT T197S0 

I 1^ J 1Z, / Ju 


Hs 77870 

1 lo. / / O / \J 


991794 e at 
ZZ 1 / ZH b al 


TT FfNF6 


He 115515 
rio. 1 1 j j 1 j 


991 79 8 _ v~ at 

ZZ 1 /ZO a al 


T DPI 19909 


Uc 81691 // — 
nj.ojuzj // — 


991711 y at 

ZZ 1 / J 1 A al 


TSPG9 

vor vj z 


He 4^4488 


991 747~~ar 
ZZ 1 /t- / al 




He 41Q449 


991748 e at 
zz 1 /Ho b al 


1 IN O 


He 41Q449 


991 7S6 at 
ZZ 1 / JO al 


MGG1 7110 


He 96670 


991 7S7 at 

ZZ \ 1 u 1 CLl 


MGC17110 

1 VI VJ V^ 1 / JJV7 


He 96670 
irio.zuu / u 


991 760 _ at 

ZZ 1 / U\J al 


M AN1 A 1 


He 95514Q 

ria.ZJJ 1 < -ry 


991764 at 
ZZ 1 / OH al 


mggi 6isi 

1V1 vJv^ 1 UjJj 


FTe 188QS6 


991 76S _ at 
ZZ 1 /OJ al 


t iggg 


He 41960^ 


991766 e at 
ZZ 1 / OO 0 al 




He 1 0784 


991768 at 
ZZ 1 / Oo al 


9FPO 


He 1 8061 0 
rib. 1 ouo 1 u 


99177Q at 
ZZ ii/y al 


A/fTR AR1 1 


He 8S1S 


991809 e at 
ZZIOWZ b al 


kTT A A 1 SQ8 


He Q8009 


991807 q at 

ZZ I 0\J 1 b d.1 


PP9447 

1 r ZHH / 


He 11096 


991 80Q~ a7 
ZZIOU7 al 


T^T A A 1 464 


He 441 888 // 


991814 at 
ZZ 1 0 1 H al 


OPR 1 94 
VJl IV 1 ZH 


He 1 7970 
xlo. 1 /Z / W 


991894 e at 
ZZ 1 OZH b al 


r MTR 


He 9881 ^6 
rlo. Zoo 1 jD 


991840 at 

ZZlOtU al 


PTPRF 


He 417Q80 

rib. ho /you 


991841 e at 

ZZlOHl b al 


!<TT F4 


He 176906 


991861 at 
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[00171] Tabl e 2 Table 2: About 599 genes defining assigned clusters of AML as 



identified by SAM. 
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[00172] Table 3: 



Abnormality 


1 0-fold CV error 


t(8;21) - AML1/ETO 


0/190 


t( 1 5 ; 1 7) - PML/RARa 


1/190 


inv(16) - CBFp/MYHl 1 


0/190 


llq23 (cluster #16) 


3/190 


EVI1 (cluster #10) 


16/190 


cEBPa (cluster #4) 


8/190 


cEBPa (cluster #15) 


17/190 


cEBPa (cluster #4 and #15) 


5/190 


FLT3 ITD 


27/190 



Error validation set #Probe sets #Genes 



0/96 


3 


2 


0/96 


3 


2 


0/96 


1 


1 


3/96 


31 


25 


0/96 


28 


25 


2/96 


13 


8 


6/96* 


36 


32 


2/96 


9 


5 


21/96 


56 


41 



[00173] Tabl e 4. Table 4: Clinical and molecular characteristics of the 286 patients with 
de novo AML. 



Gender # % 

Male 138 49 

Female 148 51 

Age groups 

Younger than 35 77 27 

35-60 177 62 

60 and older 32 1 1 



Age (median (range) 45.1(15.2-77.6) 

White blood cell (WBC) count 75^ -75.5 (0.3-263) 
(10 /1, median (range)) 

Blast count (%, median (range)) 70 (0-98) 

Platelet count (10 9 /1, median (range)) 57 (3-931) 



FAB 

M0 6 2 

Ml 64 " 22 

M2 66 23 

M3 19 7 

M4 53 18 

M5 65 23 
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M6 3 1 

Mixed 8 3 

Unclassified 2 1 

Cytogenetic risk groups 

Favourable 58 20 

t(8;21) 22 8 

inv(16) 19 7 

t(15;17) 17 6 

Unfavourable 39 14 

1 lq23 abnormalities 17 6 

-5/7(q) abnormalities 22 8 

Normal Cytogenetics 118 41 

Molecular abnormalities 
Mutation 

FLT3 ITD 78 27 

FLT3 TKD 33 12 

*N-RAS 26 9 

K-RAS 9 3 

cEBPa 1 7 6 
Overexpression 

EVI1 24 8 
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[00174] Table 5. Table 5: 



ffrrooe sets. 


1 A 7 




joy 




1 AGO 


Oft 

Zo JO 


jU / 1 


Ratio: 


>32 


>22.6 


>16 


>11.3 


>8 


>5.6 


>4 


chromosomal 


abnormalities 
















+/- 


j_ 
T 


1 

T 


i 

t 


j 1 

TT 


i i 

TT 


i 

T 


inv(l o) 


i / 


I / 




i 

T 


j i 

\ r 


_j I 

TT 




1(15, 1 /) 


+/- 


i 

t 


_i i 

TT 


j |_ 

TT 


_i i_ 

i T 


i i 

TT 


i 

T 


1 1 nOl 

l J cj/j 


i/ 
+/- 


+/- 


+/- 




1 , 
T 


i 

T 


+/- 


-7(q) 


+/- 


+/- 


+/- 


+/- 


+/- 


+ 


+/- 


mutation 
















ITD 


+/- 


+/- 


+/- 


+/- 


+/- 


+/- 


+/- 


Fin TKD 
































K-RAS 














-c£5Poc - 




+/- 


+/- 


+ 


+ 


+ 


+ 





overexpression 

EVU 



+/- 



+ 



+/- 



(++: 100% clustering, +: clustering in <2 recognizable clusters, 
+/-: clustering in > 2 recognizable clusters, - : no clustering) 
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[00192] Table 23: Top40 genes of cluster #1 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


220014_at 


LOC51334 


51334 


206762_at 


KCNA5 


3741 


213094_at 


GPR126 


57211 


218502_s_at 


TRPS1 


7227 


221530_s_at 


BHLHB3 


79365 


221884_at 


EV11 


2122 


203642_s_at 


KIAA0977 


22837 


212827_at 


1GHM 


3507 


205612_at 


MMRN 


22915 


209200_at 


MEF2C 


4208 


214255_at 


ATP 1 OA 


57194 


201539 s_at 


FHL1 


2273 


205717_x_at 


PCDHGC3 


5098 


222144 at 


KIF17 


57576 


219922 s_at 


LTBP3 


4054 


215836 s at 


PCDHGC3 


5098 


205861 at 


SPIB 


6689 


203372 s at 


SOCS2 


8835 


209079 x at 


PCDHGC3 


5098 


215811 at 


— 


— 


209199 s_at 


MEF2C 


4208 


207655_s_at 


BLNK 


29760 


203716 s at 


DPP4 


1803 


219737_s_at 


— 


— 


204304 s at 


PROM1 


8842 


203373 at 


SOCS2 


8835 


218237 s at 


SLC38A1 


81539 


202265_at 


BMI1 


648 


210298 x at 


FHL1 


2273 


208436 s at 


1RF7 


3665 


210032 s at 


SPAG6 


9576 


222088 s at 


SLC2A14 


144195 


20462 l_s_at 


NR4A2 


4929 


2 1 6248_s_at 


NR4A2 


4929 


216236_s_at 


SLC2A14 


144195 


204622 x at 


NR4A2 


4929 


202497_x_at 


SLC2A3 


6515 


20 1 464_x_at 


J UN 


3725 


202672 s at 


ATF3 


467 



Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


NM_0 16644.1 


7,09 


1,96 


NMJ)02234.I 


6,68 


1,96 


AL033377 


6,18 


1,96 


NM_0141 12.1 


5,95 


1,96 


AB044088.1 


5,63 


1,96 


BE466525 


5,40 


1,96 


NM 014900.1 


4,96 


1,96 


X 171 1 5.1 


4,85 


1,96 


NM 007351.1 


4,72 


1,96 


N22468 


4,59 


1,96 


AB01 1138.1 


4,41 


1,96 


U29538.1 


4,37 


1,96 


NM 002588.1 


4,29 


1,96 


AA909345 


4,25 


1,96 


NM 021070.1 


4,21 


1,96 


AK026188.1 


4,20 


1,96 


NM 003121.1 


4,15 


1,96 


AB004903.1 


4,12 


1,96 


AF152318.1 


4,11 


1,96 


AF238870.1 


4,09 


1,96 


N22468 


4,08 


1,96 


NM 013314.1 


4,05 


1,96 


M80536.1 


4,03 


1,96 


AI524125 


4,01 


1,96 


NM 006017.1 


3,97 


1,96 


NM 003877.1 


3,95 


1,96 


NM_030674.1 


3,87 


1,96 


NM 005180.1 


3,86 


1,96 


AF098518.1 




1,96 


NM 004030.1 


3,77 


1,96 


A1651 156 


3,77 


1,96 


AA778684 


-3,76 


1,96 


AI935096 


-3,80 


1,96 


S77154.1 


-3,84 


1,96 


AL1 10298.1 


-3,85 


1,96 


NM 006186.1 


-3,85 


1,96 


NM 006931.1 


-3,91 


1,96 


BG491844 


-3,92 


1,96 


NM 001674.1 


-4,11 


1,96 
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[00193] Table 24: Top40 genes of cluster #2 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


207034_s_at 


GLI2 


2736 


20634 1 at 


IL2RA 


3559 


2 1 1 269_s_at 


IL2RA 


3559 


215288_at 


TRPC2 


7221 


205 1 90_at 


PLS1 


5357 


210145 at 


PLA2G4A 


5321 


204341 at 


TRIM16 


10626 


206574 s at 


PTP4A3 


11156 


203 1 87_at 


DOCK1 


1793 


219615 s at 


KCNK5 


8645 


212276 at 


LPIN1 


23175 


206298 at 


RhoGAP2 


58504 


207533_at 


CCL1 


6346 


206582 s at 


GPR56 


9289 


208797 s at 


GOLGIN-67 


23015 


205453 at 


HOXB2 


3212 


212070 at 


GPR56 


9289 


209409_at 


GRB10 


2887 


210425 x at 


GOLGIN-67 


23015 


208767 s at 


LAPTM4B 


55353 


221942 s at 


GUCY1 A3 


2982 


209193_at 


PIM1 


5292 


204030 s at 


SCHIP1 


29970 


213844_at 


HOXA5 


3202 


208798 x at 


GOLGIN-67 


23015 


216268 s_at 


JAG1 


182 


208792 s at 


CLU 


1191 


217414 x at 


— 


— 


211699 x at 


HBA1 


3039 


217232 x at 


— 


— 


209116 x at 


HBB 


3043 


214414 x at 


HBA1 


3039 


21 1696 x at 


HBB 


3043 


211745_x_at 


HBA1 


3039 


204018 x at 


HBA1 


3039 


208623 s at 


VIL2 


7430 


209458 x at 


HBA1 


3039 


214582 at 


PDE3B 


5140 


213152_s_at 






206571 s at 


MAP4K4 


9448 



Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


NM_030379.1 


10,30 


4 /"V m 

1,04 


NM_000417.1 


9,15 


1,04 


K03122.1 


8,24 


1,04 


AI769824 


7,44 


ft S\ M 

1,04 


NM_002670.1 


7,34 


1,04 


M68874.1 


7,31 


• /"V M 

1,04 


NM_006470. 1 


7,23 


1,04 


NM_007079. 1 


MM /-V « 

7,01 


1,04 


NM_00 1380.1 


6,48 


1,04 


NM_003740.1 


6,29 


1,04 


D80010.I 


6,05 


1,04 


NM 021226.1 


5,82 


1,04 


NM_002981.1 


5,69 


1,04 


NM_005682.1 


5,41 


1,04 


AI829170 


5,37 


1,04 


NM 002145.1 


5,12 


1,04 


AL554008 


5,01 


1,04 


D86962.1 


4,99 


1,04 


AF164622.1 


4,97 


1,04 


AW149681 


4,95 


1,04 


AI719730 


4,95 


1,04 


M24779.1 


4,94 


1,04 


NM 014575.1 


4,89 


1,04 


NM 019102.1 


4,74 


1,04 


AF204231.1 


4,70 


1,04 


U77914.1 


4,68 


1,04 


M25915.1 


4,60 


1,04 


V00489 


-4,62 


1,04 


AF349571.1 


-4,67 


1,04 


AF059180 


-4,71 


1,04 


M25079.1 


-4,71 


1,04 


T50399 


-4,72 


1,04 


AF3491 14.1 


-4,72 


1,04 


BC00593I.1 


-4,75 


1,04 


NM 000558.2 


-4,83 


1,04 


J05021.1 


-4,91 


1,04 


AF105974.1 


-4,96 


1,04 


NM 000753.1 


-5,29 


1,04 


AI343248 


-5,39 


1,04 


NM 004834.1 


-6,87 


1,04 
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[00194] Table 25: Top40 genes of cluster #3 



Probe Set 


Gene 


Locus Link 


A * 

Accession 


x-^ 

Score 


q-value 


■ ¥~"X 

ID 


symbol 


number 


number 


l^-y A M Ml 

SAM 


x XX V X 

(%) 


A a x r\ r r\ . 

206950_at 


SCN9A 


£ ^ *^ E 

OJ J J 


NM_002977.l 


10,09 


x*\ y\ • 

0,21 


205848_at 


GAS2 


2620 


VIA a i'x y-v * ^x jr i 

NM_005256.1 


0,0J 


0,21 


A /*V T C A A . 

207533_at 


X*l X"*i ■ 1 

CCLl 


y y\ A^ 

6346 


NM 002981.1 


x-x ^ y 

8,56 


A A ¥ 

0,21 


205 1 90_at 


PLS1 


5357 


'V I Ml A* y% /~V /^V MMf k ■ 

NM 002670.1 


MM X\ A 

7,94 


XX XX ¥ 

0,21 


21311 Osat 


COL4A5 


1287 


AW052179 


MM M» « 

7,51 


x*\ x»\ ¥ 

0,21 


rx /x /x 

208767_s_at 


LAPTM4B 


55353 


A Wl 49681 


MM XX A 

7,09 


xx x-v ¥ 

0,21 


206298_at 


r\ t a rx\ /•» 

RhoGAP2 


MP /*V M" /*k A 

58504 


Vim. A f\ /*X ¥ /*X ¥ 

NM_02 1226.1 


^M A MM 

7,07 


XX A a 

0,21 


208029_s_at 


¥ A T\rpi A A T"X 

LAPTM4B 


^ ^ ^ 1 

jjjjj 


NM 0 18407.1 


MM XX M* 

7,05 


xx /-v ¥ 

0,21 


204044_at 


QPRT 


23475 


NM_0 14298.2 


MM X*\ A 

7,04 


x*\ xx ¥ 

0,21 


202889_x_at 


ANPEP 


9053 


T62571 


y /*x a 

6,84 


XX XX • 

0,21 


2 1 7975_at 


L0C51 186 


51 186 


NM_01 6303.1 


A^ XX * 

6,81 


XX A ¥ 

0,21 


^ 1 x" A 

201664_at 


SMC4L1 


10051 


X « a V*' MM MM \ 

AL136877.1 


X" X"X a 

6,81 


X"V A A 

0,21 


2101 16_at 


SH2D1A 


4068 


AF072930.1 


X** MM A 

6,74 


0,21 


/•a \ xx jm, ■% **m 

213217_at 


ADCY2 


108 


AU 149572 


6,JJ 


0,21 


f\ **X J t x" XX 

204160_s_at 


ENPP4 


22875 


AW 194947 


6,48 


0,21 


f\ /"V A *\ A ¥ 

20434 1 at 


TRIM 16 


10626 


NM_006470. 1 


6,42 


0,21 


X»\ f A xx x^ 

2 1 4039_s_at 


LAPTM4B 


M" M> j» ^ 


T15777 


6,41 


0,21 


x»\ x"v >** x- x*x XX 

206582_s_at 


GPR56 


A rf-v y~>v 

9289 


NM005682.1 


6,28 


0,21 


202890_at 


MAP7 


9053 


T62571 


6,28 


0,21 


215471 s at 


MAP7 


9053 


AJ242502.1 


6,23 


0,21 


/■X, -fl /^V x*" ✓x s\ 

2 1 9602_s_at 


FLJ23403 


63895 


NM_022068.1 


y a xx 

6,20 


0,21 


* X"X ^% A 

219304_s_at 


SCDGF-B 


80310 


X ¥ * A M A XX XX * 

NM 025208.1 


6,05 


0,21 


^X A*\ ¥ 4~\ mm 9 

203 1 87_at 


D0CK1 


1793 


NM_00 1380.1 


6,03 


0,21 


4 XX X*X XX 

215388_s_at 


HFL1 


3078 


X56210.1 


6,00 


0,21 


y^fc X*V 4 X** -X 1 XX 

20 1 663_s_at 


SMC4L1 


10051 


"X ¥ m M XX A M* M A « 

NM_005496.1 


6,00 


0,21 


*"X A A XX XX 

214228_x_at 


TNFRSF4 


7293 


AJ277151 


5,96 


0,21 


X"\ ^ J XX MM. 

20 1 427_s_at 


SEPP1 


6414 


"X f K M A XX MV M 4 A A 

NM_005410.1 


5,94 


0,21 


xx /X mm /X /~x 

207838_x_at 


PBXIP1 


M* MMk >^ ^» 

57326 


V ¥ My A A j— X XX /* A A « 

NM 020524.1 


mm X*V XX 

5,92 


0,21 


xx x"\ -4 x""v x*v XX 

201829_at 


NET1 


10276 


A « * > A -X" - X^ A XX x^ 

AW263232 


5,85 


0,21 


X'X. ^X XX MM MM 

220377_at 


A A 4 ^X 

C14orfl 10 


29064 


x M XX m A * f M M 

NM014151 .1 


5,85 


0,21 


XX, XX XX XX wm XX 

203973_s_at 


¥ F 9 A A /^i * A 

KIAA0146 


^% M» * A 

23514 


~m # m a XX A M> • X*V M> « 

NM_005 195.1 


-5,88 


0,21 


r-* xX «m x*\ mm 

205707_at 


f f i y— 7 T^V 

IL17R 


23765 


x T A A X"v « A a xx XX « 

NM_014339.1 


-5,95 


0,21 


A 1 A 1 f\ C A. 

212195 at 


IL6ST 


j572 


AL049265.1 


X A A 

-6,03 


A A * 

0,21 


206034_at 


SERP1NB8 


5271 


NM 002640.1 


-6,H 


0,21 


203773 x at 


BLVRA 


644 


NM 000712.1 


-6,71 


0,21 


221830 at 


RAP2A 


5911 


AI302106 


-6,94 


0,21 


218831 s at 


FCGRT 


2217 


NM 004107.1 


-7,10 


0,21 


211729 x at 


BLVRA 


644 


BC005902.1 


-7,18 


0,21 


204500 s at 


AGTPBP1 


23287 


NM 015239.1 


-8,15 


0,21 


212543 at 


AIM1 


202 


U831 15.1 


-8,19 


0,21 
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[00195] Table 26: Top40 genes of cluster #4 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


number 


number 


. mm, mm 

SAM 


(%) 


216286_at 




— — — 


AV760769 


13,34 


0,11 


216191 _s_at 


TRD@ 


6964 


X72501.1 


13,01 


0,11 


206232_s_at 


B4GALT6 


9331 


NMJ)04775.1 


12,59 


0,11 


/'""V ^ ,A y~» 

213830_at 


TRD@ 


6964 


AW00775I 


1 1,85 


0,11 


21 1682_x_at 


UGT2B28 


54490 


AF177272.1 


11,60 


0,11 


219383_at 


FLJ14213 


79899 


NM_024841.1 


11,57 


0,11 


217143_s_at 


TRD@ 


6964 


X06557.1 


1 1,55 


0,11 


214551_s_at 


CD7 


924 


NM_006 137.2 


1 1,22 


0,11 


2 1 4049_x_at 


CD7 


924 


AI829961 


1 1,04 


0,11 


213910_at 


IGFBP7 


3490 


AW770896 


10,85 


0,11 


207996_s_at 


C18orfl 


753 


NM 004338.1 


10,65 


0,11 


220567_at 


ZNFN1A2 


22807 


NM 016260.1 


10,27 


0,11 


209994_s_at 


ABCB1 


5243 


AF016535.1 


9,90 


0,11 


206233_at 


B4GALT6 


9331 


AF097159.I 


9,66 


0,11 


217147_s_at 


TRIM 


50852 


AJ240085.1 


9,44 


0,11 


209993_at 


ABCB1 


5243 


AF016535.1 


9,40 


0,11 


210448_s_at 


P2RX5 


5026 


U49396.1 


9,36 


0,11 


216525_x_at 


PMS2L9 


5387 


D38437.1 


9,20 


0,11 


5403 7_at 


HPS4 


89781 


AL041451 


9,16 


0,11 


206726_at 


PGDS 


27306 


NM 014485.1 


8,79 


0,11 


202242_at 


TM4SF2 


7102 


NM 004615.1 


8,79 


0,11 


203987_at 


FZD6 


8323 


NM 003506.1 


8,63 


0,11 


214757_at 


— 


— 


BG 178274 


8,50 


0,11 


205884_at 


ITGA4 


3676 


NM 000885.2 


8,49 


0,11 


21341 6_at 


ITGA4 


3676 


BG532690 


8,37 


0,11 


218627_at 


FLJ1 1259 


55332 


NM 018370.1 


-8,51 


0,11 


208923_at 


CYFIP1 


23191 


BC005097.1 


-8,75 


0,11 


219371_s_at 


KLF2 


10365 


NM 01 6270 J 


-8,95 


0,11 


203233_at 


IL4R 


3566 


NM 000418.1 


-8,96 


0,11 


205382_s_at 


DF 


1675 


NM 001928.1 


-8,98 


0,11 


208683_at 


CAPN2 


824 


M23254.1 


-9,08 


0,11 


201 160_s_at 


CSDA 


8531 


AL556190 


-9,13 


0,11 


201412 at 


LRP10 


26020 


NM 014045.1 


-9,19 


0,11 


202252_at 


RAB13 


5872 


NM 002870.1 


-9,25 


0,11 


217800 s at 


NDFIP1 


80762 


NM 030571.1 


-9,98 


0,11 


202241 at 


C8FW 


10221 


NM 025195.1 


-10,41 


0,11 


209191 at 


TUBB-5 


84617 


BC002654.1 


-10,60 


0,11 


200765_x_at 


CTNNA1 


1495 


NM 001903.1 


-14,35 


0,11 


200764 s at 


CTNNAI 


1495 


AI826881 


-15,70 


0,11 


210844 x at 


CTNNA1 


1495 


D14705.1 


-15,91 


0,11 
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[00196| Table 27: Top40 genes of cluster #5 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value 


ID 


symbol 


number 


number 


SAM 


(%) 


206710_s_at 


EPB41L3 


23136 


NM 012307.1 


21,03 


0,05 


207872 s at 


LILRB1 


10859 


NM 006863.1 


19,91 


0,05 


21 1776 s at 


EPB41L3 


23136 


BC006141.1 


19,65 


0,05 


206934 at 


S1RPB1 


10326 


NM 006065.1 


19,55 


0,05 


219788 at 


PILRA 


29992 


NM 013439.1 


17,93 


0,05 


204392 at 


CAMK1 


8536 


NM 003656.2 


17,41 


0,05 


219872 at 


DKFZp434L142 


51313 


NM 016613.1 


17,11 


0,05 


212681 at 


EPB41L3 


23136 


AI770004 


17,04 


0,05 


214590 s at 


UBE2D1 


7321 


AL545760 


15,87 


0,05 


204254 s at 


VDR 


7421 


NM 000376.1 


15,69 


0,05 


203767_s_at 


STS 


412 


AU138166 


15,64 


0,05 


207224 s at 


SIGLEC7 


27036 


NM 016543.1 


15,61 


0,05 


206278 at 


PTAFR 


5724 


D 10202.1 


15,55 


0,05 


204619 s at 


CSPG2 


1462 


BF590263 


15,07 


0,05 


219593 at 


PHT2 


51296 


NM 016582.1 


15,04 


0,05 


220832 at 


TLR8 


51311 


NM 016610.1 


14,94 


0,05 


2101 46_x_at 


LILRB3 


11025 


AF004231.1 


14,91 


0,05 


222218 s at 


PILRA 


29992 


AJ400843.1 


14,71 


0,05 


203768 s at 


STS 


412 


AU138166 


14,70 


0,05 


204858 s at 


ECGF1 


1890 


NM 001953.2 


14,70 


0,05 


210660 at 


LILRB1 


10859 


AF025529.1 


14,70 


0,05 


211732 x at 


HNMT 


3176 


BC005907.1 


14,69 


0,05 


217992 s at 


MGC4342 


79180 


NM 024329.1 


14,67 


0,05 


204487 s at 


KCNQ1 


3784 


NM 000218.1 


14,66 


0,05 


201642 at 


IFNGR2 


3460 


NM 005534.1 


14,58 


0,05 


220066 at 


CARD15 


64127 


NM 022162.1 


14,53 


0,05 


207104_x_at 


LILRB1 


10859 


NM 006669.1 


14,46 


0,05 


205685 at 


CD86 


942 


BG236280 


14,21 


0,05 


205686 s at 


CD86 


942 


NM 006889.1 


14,15 


0,05 


203769 s at 


STS 


412 


NM 000351.2 


14,05 


0,05 


212334 at 


GNS 


2799 


A Wl 67793 


14,03 


0,05 


221578_at 


RASSF4 


83937 


AF260335.1 


14,00 


0,05 


218559 s at 


MAFB 


9935 


NM 005461.1 


13,99 


0,05 


213624 at 


ASM3A 


10924 


AA873600 


13,96 


0,05 


211135 x_at 


LILRB3 


11025 


AF009644.1 


13,91 


0,05 


208594_x_at 


LILRB3 


1 1025 


NM 024318.1 


13,90 


0,05 


200866_s_at 


PSAP 


5660 


M32221.1 


13,89 


0,05 


205099_s_at 


CCR1 


1230 


NM 001295.1 


13,87 


0,05 


202895 s at 


EPHB4 


140885 


D86043.1 


13,85 


0,05 


50221 at 


TFEB 


7942 


AI524I38 


13,81 


0,05 
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|00197] Table 28: Top40 genes of cluster #6 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


* 

number 


number 


SAM 


(%) 


221880_s_at 


— 


— 


AI2798I9 


12,39 


0,85 


51 158_at 






AI801973 


10,99 


0,85 


2 1 95 1 1 _s_at 


SNCAIP 


9627 


NM005460.1 


8,81 


0,85 


209702_at 


FTO 


79068 


U79260.1 


yv 4 

8,51 


0,85 


22 1 959_at 


MGC39325 


90362 


AK026141.1 


8,40 


0,85 


204984_at 


GPC4 


2239 


"VIA A /"V /"\ 4 A A « 

NMJ)0 1448.1 


8,34 


0,85 


204983_s_at 


GPC4 


2239 


AF064826.1 


8,25 


0,85 


21201 9_at 


DKFZP564M182 


26156 


AK025446.1 


7,56 


0,85 


215807_s_at 


PLXNBl 


5364 


AV693216 


7,42 


0,85 


2 1 9602_s_at 


FLJ23403 


63895 


NM_022068.1 


6,93 


0,85 


218710 at 


FLJ20272 


55622 


NM_0 17735.1 


6,80 


0,85 


213217_at 


ADCY2 


108 


AU 149572 


6,78 


0,85 


219651_at 


FLJ10713 


5521 1 


NM018189.1 


6,78 


0,85 


202728_s_at 


LTBP1 


4052 


AI986120 


6,64 


0,85 


206377_at 


FOXF2 


2295 


NM_00 1452.1 


6,60 


0,85 


219932 at 


VLCS-H1 


28965 


NM_014031.1 


6,31 


0,85 


213260 at 


FOX CI 


2296 


AU 145890 


6,23 


0,85 


215623 x at 


SMC4L1 


10051 


AK002200.1 


6,19 


0,85 


201431 s at 


DPYSL3 


1809 


NM 001387.1 


6,18 


0,85 


2084l4_s_at 


HOXB4 


3214 


NM_002 146.1 


6,17 


0,85 


218786_at 


— 


— 


NM_01 6575.1 


6,16 


0,85 


204750_s_at 


DSC2 


1 824 


BF196457 


6,16 


0,85 


219036_at 


BITE 


80321 


NM_02449 1 . 1 


6,13 


0,85 


215388 s at 


HFL1 


3078 


X56210.1 


6,12 


0,85 


220898_at 


— 


— 


NM 024972.1 


6,08 


0,85 


215573_at 


CAT 


847 


AU 147084 


6,04 


0,85 


20475 l_x_at 


DSC2 


1824 


NM 004949.1 


6,01 


0,85 


202729_s_at 


LTBP1 


4052 


NM 000627.1 


5,97 


0,85 


213266_at 


— 


— 


BF592982 


5,61 


0,85 


20 1641 at 


BST2 


684 


NM 004335.2 


-5,55 


0,85 


2151 93_x_at 


HLA-DRB1 


3123 


AJ297586.1 


-5,56 


0,85 


2096 1 9_at 


CD74 


972 


K01 144.1 


-5,58 


0,85 


208982 at 


PECAMl 


5I75 


AW574504 


-5,62 


0,85 


210982 s at 


HLA-DRA 


3I22 


M60333.1 


-5,68 


0,85 


211990 at 


HLA-DPAl 


3 1 13 


M27487.1 


-5,84 


0,85 


2171 18 s at 


KIAA0930 


ZJ J 1 J 


AK025608.1 


-5,87 


0,85 


205672 at 


XPA 


7507 


NM 000380.1 


-6,10 


0,85 


217845 x at 


HIGl 


25994 


NM 014056.1 


-6,41 


0,85 


204319 s at 


RGSIO 


6001 


NM 002925.2 


-6,69 


0,85 


209083 at 


COROIA 


1 1151 


U34690.1 


-6,97 


0,85 
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[00198) Table 29: Top40 genes of cluster #7 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


206116 s at 


TPM1 


7168 


207854 at 


GYPE 


2996 


221577 x at 


PLAB 


9518 


56748 at 


TRIM 10 


10107 


205390_s_at 


ANK1 


286 


204720 s at 


DNAJC6 


9829 


206146 s at 


RHAG 


6005 


216054 x at 


MYL4 


4635 


210088 x at 


MYL4 


4635 


205391 x at 


ANK1 


286 


207043 s at 


SLC6A9 


6536 


218864 at 


TNS 


7145 


203911 at 


RAP1GA1 


5909 


214530 x at 


EPB41 


2035 


206647 at 


HBZ 


3050 


211254 x at 


RHAG 


6005 


207087_x_at 


ANK1 


286 


208352 x at 


ANK1 


286 


219630 at 


MAP17 


10158 


208416 s at 


SPTB 


6710 


208353 x at 


ANK1 


286 


205262 at 


KCNH2 


3757 


210395_x_at 


MYL4 


4635 


210586 x at 


RHD 


6007 


210854 x at 


SLC6A8 


6535 


220751 s at 


C5orf4 


10826 


216063 at 


— 





217274 x at 


— 





206145 at 


RHAG 


6005 


213843 x at 


SLC6A8 


6535 


206077 at 


KEL 


3792 


216925 s at 


TALI 


6886 


221237 s at 


OSBP2 


23762 


212804 s at 


DKFZP434C2I2 


26130 


207793 s at 


EPB41 


2035 


205389 s at 


ANK.1 


286 


201249 at 


SLC2A1 


6513 


214433 s at 


SELENBP1 


8991 


218978 s at 


MSCP 


51312 


201733 at 


CLCN3 


1182 



Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


NM 000366.1 


15,29 


0,11 


NM 002102.1 


13,28 


0,11 


AF003934.1 


12,76 


0,11 


X90539 


12,56 


0,11 


NM 000037.2 


11,78 


0,11 


AV729634 


11,68 


0,11 


AF178841.1 


11,40 


0,11 


X58851 


1 1,18 


0,11 


M36 172.1 


11,16 


0,11 


M28880.1 


11,09 


0,11 


NM 006934.1 


11,08 


0,11 


AF1 16610.1 


10,98 


0,11 


NM 002885.1 


10,94 


0,11 


AF156225.1 


10,93 


0,11 


NM 005332.2 


10,90 


0,11 


AF03 1549.1 


10,88 


0,11 


NM 020478.1 


10,84 


0,11 


NM 020479.1 


10,83 


0,11 


NM 005764.1 


10,71 


0,11 


NM 000347.2 


10,70 


0,11 


NM 020480.1 


10,70 


0,11 


NM 000238.1 


10,67 


0,11 


AF1 16676.1 


10,65 


0,11 


AF3 12679.1 


10,64 


0,11 


U 17986.1 


10,61 


0,11 


NM 016348.1 


10,60 


0,11 


N55205 


10,60 


0,11 


X52005.1 


10,53 


0,11 


NM 000324.1 


10,51 


0,11 


AW276522 


10,48 


0,11 


NM 000420.1 


10,47 


0,11 


X5 1990.1 


10,42 


0,11 


NM 030758.1 


10,37 


0,11 


AK02384I.1 


10,27 


0,11 


NM 004437.1 


10,24 


0,11 


AI659683 


10,21 


0,11 


NM 006516.1 


10,20 


0,11 


NM 003944.1 


10,18 


0,11 


NM 018586.1 


10,13 


0,11 


NM 001829.1 


10,12 


0,11 
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[00199] Table 30: Top40 genes of cluster #8 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


number 


number 


SAM 


(%) 


213338_at 


RIS1 


25907 


BF062629 


12,86 


0,17 


201 131_s__at 


CDH1 


999 


NM_004360.I 


12,12 


0,17 


20973 5_at 


ABCG2 


9429 


AF098951.2 


11,01 


0,17 


202073_at 


OPTN 


10133 


AV757675 


10,88 


0,17 


40093_at 


LU 


4059 


X83425 


10,45 


0,17 


212151_at 


PBX1 


5087 


BF967998 


10,14 


0,17 


201333_s_at 


ARHGEF12 


23365 


NM 015313.1 


9,95 


0,17 


210430_x_at 


RHD 


6007 


L08429.1 


9,72 


0,17 


20539 l_x_at 


ANK1 


286 


M28880.1 


9,53 


0,17 


221237_s_at 


OSBP2 


23762 


NM_030758.1 


9,53 


0,17 


2 1 4464_at 


CDC42BPA 


8476 


NM 003607.1 


9,44 


0,17 


220751 s at 


C5orf4 


10826 


NM 016348.1 


9,42 


0,17 


202364_at 


MXI1 


4601 


NM 005962.1 


9,29 


0,17 


205837_s_at 


GYPA 


2993 


BC005319.1 


9,22 


0,17 


208353_x_at 


ANK1 


286 


NM 020480.1 


9,20 


0,17 


202125 s at 


ALS2CR3 


66008 


NM 015049.1 


9,10 


0,17 


217572 at 


— 


— 


AA654586 


9,06 


0,17 


21 1649 x at 


— 


— 


L14456.1 


9,04 


0,17 


205838 at 


GYPA 


2993 


NM 002099.2 


9,04 


0,17 


2022 1 9_at 


SLC6A8 


6535 


NM 005629.1 


9,03 


0,17 


216925 s at 


TALI 


6886 


X5 1990.1 


8,98 


0,17 


203794 at 


CDC42BPA 


8476 


NM 014826.1 


8,96 


0,17 


211820 x at 


GYPA 


2993 


U00 179.1 


8,95 


0,17 


218864_at 


TNS 


7145 


AF1 16610.1 


8,94 


0,17 


215812_s_at 


— 


— 


U41163 


8,90 


0,17 


202074 s at 


OPTN 


10133 


NM 021980.1 


8,89 


0,17 


201886_at 


WDR23 


80344 


NM 025230.1 


8,86 


0,17 


216833 x at 


GYPE 


2996 


U05255.1 


8,84 


0,17 


202124 s at 


ALS2CR3 


66008 


AV705253 


8,84 


0,17 


216317 x at 


RHCE 


6006 


X63095.1 


8,81 


0,17 


204467 s at 


SNCA 


6622 


NM 000345.2 


8,80 


0,17 


207087 x at 


ANK1 


286 


NM_020478.1 


8,78 


0,17 


213843_x_at 


SLC6A8 


6535 


AW276522 


8,78 


0,17 


210586 x at 


RHD 


6007 


AF3 1 2679.1 


8,77 


0,17 


209890 at 


TM4SF9 


10098 


AF065389.1 


8,75 


0,17 


218853 s at 


DJ473B4 


56180 


NM 019556.1 


8,74 


0,17 


214433 s at 


SELENBP1 


8991 


NM 003944.1 


8,70 


0,17 


48031_r_at 


C5orf4 


10826 


H93077 


8,70 


0,17 


208352 x at 


ANK1 


286 


NM 020479.1 


8,69 


0,17 


203115 at 


FECH 


2235 


AU152635 


8,66 


0,17 
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(00200] Table 31: Top40 genes of cluster #9 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


201497 x at 


MYH1 1 


4629 


207961 x at 


MYH1 1 


4629 


212358 at 


CLIPR-59 


25999 


206135 at 


ST18 


9705 


212298_at 


NRP1 


8829 


206682 at 


CLECSF13 


10462 


203060 s at 


PAPSS2 


9060 


203058 s at 


PAPSS2 


9060 


205987 at 


CD1C 


91 1 


221019 s at 


COLEC12 


81035 


204885 s at 


MSLN 


10232 


209396 s at 


CHI3L1 


11 16 


219694 at 


FLJ11127 


54491 


205076 s at 


CRA 


10903 


209395 at 


CHI3L1 


1116 


219308 s at 


AK5 


26289 


207194 s at 


ICAM4 


3386 


204787 at 


Z39IG 


11326 


200665 s at 


SPARC 


6678 


201506 at 


TGFB1 


7045 


212912 at 


RPS6KA2 


6196 


203939 at 


NT5E 


4907 


205330 at 


MNI 


4330 


202481 at 


SDR1 


9249 


212771 at 


LOC221061 


221061 


210889 s at 


FCGR2B 


2213 


218876 at 


CGI-38 


51673 


203329 at 


PTPRM 


5797 


204 1 97_s_at 


RUMX3 


864 


200984 s at 


CD59 


966 


218414 s at 


NDE1 


54820 


213779_at 


EMU1 


129080 


204198 s at 


RUNX3 


864 


21 1026 s at 


MGLL 


11343 


219218 at 


FLJ23058 


79749 


206788 s at 


CBFB 


865 


218927 s at 


CHST12 


55501 


21 1031 s at 


CYLN2 


7461 


202370 s at 


CBFB 


865 


200675 at 


CD81 


975 



Accession 


Score 


q-value SAIV1 


number 


SAM 


(%) 


NM 022844.1 


89,02 


0,18 


NM_022870.1 


26,72 


0,18 


Am * Am mmm M A** j-fc ^ 

AL1 17468.1 


20,92 


0,18 


NM 0 14682.1 


19,69 


0,18 


m m^ m~*m jr* AUm^ S~\ m mm mtm 

BE620457 


18,71 


0,18 


» K m Am. >V m+* +mm. AM -A 

NM_006344.1 


15,32 


0,18 


AF074331.1 


15,04 


0,18 


AW299958 


14,73 


0,18 


"V ▼ * m y*v m mmm A** Am M 

NM_00 1765.1 


12,82 


A*\. « JT"-V 

0,18 


NMJJ30781.1 


12,69 


0,18 


NM_005823.2 


12,36 


0,18 


M80927.1 


12,06 


0,18 


NM019018.1 


1 1,59 


0,18 


NM 006697.1 


1 1,49 


0,18 


M80927.1 


11,07 


0,18 


NM_0 12093.1 


10,88 


0,18 


w m V ^» ^ A A AM>Wk. 

NM_00 1544.2 


10,76 


0,18 


NM 007268.1 


10,23 


0,18 


NM_0031 18.1 


10,18 


0,18 


NM 000358.1 


9,99 


0,18 


AI992251 


9,82 


0,18 


NM_002526.1 


9,67 


0,18 


NM 002430.1 


9,24 


0,18 


NM_004753.1 


8,92 


0,18 


AU 150943 


8,85 


0,18 


M31933.1 


8,82 


0,18 


NM 016140.1 


8,45 


0,18 


NM 002845.1 


8,25 


0,18 


NM 004350.1 


-8,25 


0,18 


NM 000611.1 


0 <■> *> 


0,18 


NM 0 17668.1 


-8,42 


0,18 


AL031186 


-8,56 


0,18 


AA541630 


-8,85 


0,18 


BC006230.1 


-9,01 


0,18 


NM 024696.1 


-9,61 


0,18 


AF294326.1 


-9,73 


0,18 


NM 018641.1 


-9,82 


0,18 


BC006259.1 


-10,24 


0,18 


NM 001755.1 


-13,01 


0,18 


NM 004356.1 


-14,28 


0,18 
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[00201] 



Table 32: Top40 genes of cluster # 1 0 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


219145 at 


FLJ 11939 


79732 


202551 s at 


CRIM1 


51232 


47560 at 


FLJ 11939 


79732 


209763 at 


NRLN1 


91851 


200671 s at 


SPTBN1 


6711 


213488 at 


FLJ00133 


25992 


204004 at 


— 


— 


205933 at 


SETBP1 


26040 


213506 at 


F2RL1 


2150 


41577 at 


PPP1R16B 


26051 


209679 s at 


LOC57228 


57228 


212558_at 


GDAP1L1 


78997 


207788_s_at 


SCAM-1 


10174 


204083 s at 


TPM2 


7169 


209487 at 


RBPMS 


11030 


207836 s at 


RBPMS 


11030 


209282 at 


PRKD2 


25865 


209436 at 


SPON1 


10418 


204484 at 


PIK3C2B 


5287 


212750 at 


PPP1R16B 


26051 


205330 at 


MN1 


4330 


209576 at 


GNAI1 


2770 


220377 at 


C 1 4orf 1 1 0 


29064 


203756 at 


P164RHOGEF 


9828 


200672 x at 


SPTBN1 


6711 


212827 at 


IGHM 


3507 


209437 s at 


SPON1 


10418 


204917 s at 


MLLT3 


4300 


204540_at 


EEF1A2 


1917 


208614 s at 


FLNB 


2317 


204581 at 


CD22 


933 


218086 at 


NPDC1 


56654 


209488 s at 


RBPMS 


11030 


218899_s_at 


BAALC 


79870 


203796 s at 


BCL7A 


605 


212071 s at 


SPTBN1 


6711 


206111 at 


RNASE2 


6036 


209906_at 


C3AR1 


719 


205382 s at 


DF 


1675 


214575 s at 


AZU1 


566 



Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


NM 024679.1 


12,59 


0,21 


BG546884 


11,82 


0,21 


A1525402 


11,75 


0,21 


AL049176 


8,99 


0,21 


NM 003128.1 


8,75 


0,21 


AL050 143.1 


8,75 


0,21 


AI336206 


8,74 


0,21 


NM 015559.1 


8,63 


0,21 


BE965369 


8,53 


0,21 


AB020630 


8,52 


0,21 


BC003379.1 


8,51 


0,21 


BF508662 


8,43 


0,21 


NM 005775.1 


8,42 


0,21 


NM 003289.1 


8,21 


0,21 


D84 109.1 


8,19 


0,21 


NM 006867.1 


8,14 


0,21 


AF309082.1 


8,14 


0,21 


ABO 18305.1 


8,12 


0,21 


NM 002646.1 


8,11 


0,21 


AB020630.1 


8,09 


0,21 


NM 002430.1 


8,03 


0,21 


AL049933.1 


8,02 


0,21 


NM 014151.1 


7,91 


0,21 


NM 014786.1 


7,89 


0,21 


NM 003128.1 


7,88 


0,21 


X171I5.1 


7,86 


0,21 


AB05 1390.1 


7,74 


0,21 


AV756536 


7,59 


0,21 


NM 001958.1 


7,57 


0,21 


M62994.1 


7,40 


0,21 


NM 001771.1 


7,29 


0,21 


NM 015392.1 


7,25 


0,21 


D84 109.1 


7,21 


0,21 


NM 024812.1 


7,11 


0,21 


AI950380 


7,05 


0,21 


BE968833 


6,93 


0,21 


NM 002934.1 


-7,00 


0,21 


U62027.1 


-7,34 


0,21 


NM 001928.1 


-7,63 


0,21 


NM 001700.1 


-7,95 


0,21 
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[00202] Table 33: Top40 genes of cluster #1 1 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


209079_x_at 


PCDHGC3 


5098 


207076_s_at 


ASS 


445 


218825_at 


EGFL7 


51 162 


20 1 522_x_at 


SNRPN 


6638 


201601_x_at 


IFITM1 


8519 


206042_x_at 


SNRPN 


6638 


209583_s_at 


MOX2 


4345 


204385_at 


KYNU 


8942 


218805_at 


IAN4L1 


55340 


2 1 4953__s_at 


APP 


351 


203859_s_at 


PALM 


5064 


203542_s_at 


BTEBl 


687 


212171_x_at 


VEGF 


7422 


218237 s at 


SLC38A1 


81539 


2 1 9777_at 


hIAN2 


79765 


201656_at 


ITGA6 


3655 


208886_at 


H1F0 


3005 


203139_at 


DAPK1 


1612 


3 1 874_at 


GAS2L1 


10634 


2 1 8966_at 


MY05C 


55930 


216033_s_at 


FYN 


2534 


218589_at 


P2RY5 


10161 


217838_s_at 


EVL 


51466 


201279 s at 


DAB2 


1601 


200762_at 


DPYSL2 


1808 


209723_at 


SERPINB9 


5272 


205101__at 


MHC2TA 


4261 


208873_s at 


DPI 


7905 


2 1 1 675_s__at 


HIC 


29969 


200665 s at 


SPARC 


6678 


213848_at 


DUSP7 


1849 


215116 s at 


DNM1 


1759 


203217 s at 


SIAT9 


8869 


209543 s at 


CD34 


947 


201425 at 


ALDH2 


217 


201559_s_at 


CLIC4 


25932 


221223 x at 


CISH 


1 154 


212658 at 


LHFPL2 


10184 


204401 at 


KCNN4 


3783 


201560 at 


CLIC4 


25932 



Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


AFI52318.1 


-2,72 


1,48 


NM_000050.1 


-2,74 


1,48 


NM 016215.1 


-2,74 


1,48 


NM 003097.2 


-2,74 


1,48 


NM 003641.1 


-2,75 


1,48 


NM 022804.1 


-2,80 


1,48 


AF063591.I 


-2,81 


1,48 


NM 003937.1 


-2,84 


1,48 


NM 018384.1 


-2,90 


1,48 


X06989.1 


-2,90 


1,48 


NM 002579.1 


-2,97 


1,48 


BF438302 


-2,97 


1,48 


H95344 


-3,03 


1,48 


NM 030674.1 


-3,05 


1,48 


NM 024711.1 


-3,07 


1,48 


NM 000210.1 


-j, 1 j 


1,48 


BC000 145.1 


-3,17 


1,48 


NM 004938.1 


-3,18 


1,48 


Y07846 


-3,21 


1,48 


NM 018728.1 


-3,22 


1,48 


S74774.1 


~» ^> 


1,48 


NM 005767.1 


-3,24 


1,48 


NM 016337.1 


-3,25 


1,48 


BC003064.1 


-3,26 


1,48 


NM 001386.1 


-3,29 


1,48 


BC002538.1 


-3,34 


1,48 


NM 000246.1 


-j, j / 


1,48 


BC000232.1 


-3,43 


1,48 


AF054589.1 


-3,49 


1,48 


NM 003118.1 


-3,50 


1,48 


AI655015 


-3,54 


1,48 


AF03532I.1 


-3,56 


1,48 


NM 003896.1 


-3,56 


1,48 


M81 104.1 


-3,57 


1,48 


NM 000690.1 


-» £-> 


1,48 


AF109196.1 


-4,00 


1,48 


NM 013324.2 


-4,36 


1,48 


N66633 


-4,43 


1,48 


NM 002250.1 


-4,70 


1,48 


NM 013943.1 


-4,95 


1,48 
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[00203] Table 34: Top40 genes of cluster #12 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number 


210997 at 


HGF 


3082 


210998 s at 


HGF 


3082 


205110 s at 


FGF13 


2258 


210794 s at 


MEG3 


55384 


204537 s at 


GABRE 


2564 


205614 x at 


MST1 


4485 


205663 at 


PCBP3 


54039 


202260_s_at 


STXBP1 


6812 


216320 x at 


MST1 


4485 


203074 at 


ANXA8 


244 


206634 at 


SIX3 


6496 


210755 at 


HGF 


3082 


203397 s at 


GALNT3 


2591 


212732 at 


MEG3 


55384 


207895 at 


NAALADASEL 


10004 


218043 s at 


AZ2 


64343 


209961 s at 


HGF 


3082 


209815 at 


na 


349352 


201276 at 


RAB5B 


5869 


212509 s_at 


— 


— 


207650 x at 


PTGER1 


5731 


209960 at 


HGF 


3082 


200770_s_at 


LAMC1 


3915 


212204 at 


DKFZP564G2022 


25963 


207031 at 


BAPX1 


579 


211663 x at 


PTGDS 


5730 


206105 at 


FMR2 


2334 


214203 s at 


PRODH 


5625 


200654 at 


P4HB 


5034 


200656 s at 


P4HB 


5034 


210140 at 


CST7 


8530 


200935 at 


CALR 


81 1 


204153 s at 


MFNG 


4242 


202599__s_at 


NRIP1 


8204 


200931 s at 


VCL 


7414 


204362_at 


SCAP2 


8935 


202600_s_at 


NRIP1 


8204 


204 1 52_s_at 


MFNG 


4242 


203236 s at 


LGALS9 


3965 


204425 at 


ARHGAP4 


393 



Accession 


Score 


q-value SAM 


number 


SAM 


(%) 


M77227.I 


25,95 


0,13 


M77227.I 


24,77 


0,13 


NM 004114.1 


24,76 


0,13 


AF1 19863.1 


23,54 


0,13 


NM 004961.2 


22,89 


0,13 


NM 020998.1 


20,74 


0,13 


NM 020528.1 


20,42 


0,13 


NM 003165.1 


19,36 


0,13 


U37055 


18,72 


0,13 


NM 001630.1 


18,42 


0,13 


NM 005413.1 


16,41 


0,13 


U460I0.1 


16,11 


0,13 


BF063271 


15,29 


0,13 


AI950273 


15,24 


0,13 


NM 005468.1 


14,64 


0,13 


NM 022461.1 


14,17 


0,13 


M60718.I 


13,51 


0,13 


U43 148.1 


12,71 


0,13 


AF267863.1 


12,44 


0,13 


BF968I34 


12,27 


0,13 


NM 000955.1 


11,92 


0,13 


X16323.1 


11,88 


0,13 


J03202.1 


11,57 


0,13 


AF132733.1 


11,55 


0,13 


NM 001189.1 


11,44 


0,13 


M6 1900.1 


1 1 ,33 


0,13 


NM 002025.1 


11,28 


0,13 


AA074145 


11,27 


0,13 


J02783.1 


11,24 


0,13 


NM 000918.1 


11,23 


0,13 


AF03 1824.1 


11,16 


0,13 


NM 004343.2 


11,12 


0,13 


NM 002405.1 


-1 1,33 


0,13 


NM 003489.1 


-1 1 ,33 


0,13 


NM 014000.1 


-11,57 


0,13 


NM 003930.1 


-11,76 


0,13 


A1824012 


-1 1,86 


0,13 


AI738965 


-12,02 


0,13 


NM 009587.1 


-18,14 


0,13 


NM 001666.1 


-2 1 ,49 


0,13 
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|00204] Table 35: Top40 genes of cluster #13 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


number 


• 

number 


SAM 


(%) 


205529_s_at 


CBFA2T1 (ETO) 


862 


NM_004349.1 


60,36 


0,14 


205528_s_at 


CBFA2T1 (ETO) 


862 


X79990.1 


56,08 


0,14 


216831_s_at 


CBFA2TI (ETO) 


862 


AF0 18283.1 


26,62 


0,14 


2131 94_at 


ROBOl 


6091 


BF059159 


24,74 


0,14 


20481 1 _s_at 


CACNA2D2 


9254 


NM_006030.1 


23,53 


0,14 


206940_s_at 


POU4F1 


5457 


NM_006237.1 


21,42 


0,14 


2 1 0744_s_at 


IL5RA 


3568 


M75914.1 


21,09 


0,14 


21151 7_s_at 


IL5RA 


3568 


M96651.1 


20,92 


0,14 


21 1341_at 


POU4F1 


5457 


L20433.1 


20,66 


0,14 


204990_s_at 


ITGB4 


3691 


NM_000213.1 


20,55 


0,14 


2 1 2097_at 


CAV1 


857 


AU 147399 


20,47 


V*V 4 A 

0,14 


216832_at 


CBFA2T1 


862 


AF0 18283.1 


17,51 


0,14 


206128_at 


ADRA2C 


152 


AI264306 


16,87 


0,14 


204874 x at 


BAIAP3 


8938 


NM_003933.2 


16,41 


0,14 


203065_s_at 


CAV1 


857 


NM_00 1753.2 


16,07 


0,14 


2 1 2496_s_at 


KIAA0876 


23030 


AW237172 


15,75 


0,14 


212492 s_at 


KIAA0876 


23030 


AW237172 


15,66 


0,14 


218613 at 


DKFZp761K1423 


55358 


NM 018422.1 


14,20 


0,14 


206622_at 


TRH 


7200 


NM_0071 17.1 


1 3,63 


0,14 


216356_x_at 


BAIAP3 


8938 


AB01 8277.1 


13,48 


0,14 


201621 at 


NBL1 


4681 


NM_005380.I 


13,45 


0,14 


213894 at 


LOC221981 


221981 


BF447246 


13,05 


0,14 


203088_at 


FBLN5 


10516 


NMJ)06329.1 


12,93 


0,14 


204396_s_at 


GPRK5 


2869 


NM_005308.1 


12,66 


0,14 


201655 s at 


HSPG2 


'i ^> ^ r\ 


M85289.1 


12,62 


0,14 


218742 at 


HPRN 


64428 


NM_022493.1 


12,59 


0,14 


214920 at 


LOC221981 


221981 


R33964 


12,55 


0,14 


219686 at 


HSA250839 


55351 


NM J) 18401.1 


12,44 


0,14 


204073 s at 


CI lorf9 


745 


NM_0 13279.1 


12,35 


0,14 


209822 s at 


VLDLR 


7436 


L22431.1 


12,29 


0,14 


206793_at 


PNMT 


5409 


NM_002686.1 


12,27 


0,14 


21 1685_s_at 


NCALD 


83988 


AF251061.1 


12,16 


0,14 


2 1 4946_x_at 


FLJ 10824 


55747 


AV728658 


12,03 


0,14 


210010 s at 


SLC25A1 


6576 


U25147.1 


1 1,84 


0,14 


20374 l_s_at 


ADCY7 


113 


NM 001114.1 


-11,89 


0,14 


208885_at 


LCP1 


3936 


J02923.1 


- 1 2,03 


0,14 


204494 s at 


LOC56905 


56905 


AW5 16789 


-12,21 


0,14 


208091 s at 


DKFZP564K0822 


81552 


NM 030796.1 


-13,52 


0,14 


220560_at 


Cllorf21 


29125 


NM 014144.1 


-14,30 


0,14 


22 1581_s_at 


WBSCR5 


7462 


AF257135.1 


- 1 7,67 


0,14 
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[00205] Table 36: Top40 genes of cluster #14 
(No significant genes identified.) 



[00206] Table 37: Top40 genes of cluster #15 



Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


number 


number 


SAM 


(%) 


206676 at 


CEACAM8 


1088 


M33326.1 


7,20 


1,66 


204661 at 


CDW52 


1043 


NM 001803.1 


-3,44 


1,07 


211182 x at 


RUNX1 


861 


AF312387.1 


-3,46 


1,07 


212827 at 


1GHM 


3507 


X17115J 


-3,47 


1,07 

7 ' 


203542 s at 


BTEB1 


687 


BF438302 


-3,49 


1,07 

> 


214835 s at 


SUCLG2 


8801 


AF131748.1 


-3,51 


1,07 


209905 at 


HOXA9 


3205 


AI246769 


-3,56 

>** 


1,07 


201867 s at 


TBL1X 


6907 


NM 005647.1 


-3,59 


1,07 


204069 at 


MEIS1 


4211 


NM 002398.1 


-3,61 


1,07 


205600 x at 


HOXB5 


3215 


AI052747 


-3,62 


1,07 


208962 s at 


FADS1 


3992 


BE540552 


-3,63 


1,07 


205453 at 


HOXB2 


3212 


NM 002145.1 


-3,69 


1,07 


219256 s at 


FLJ20356 


54436 


NM 018986.1 


-3,74 


1,07 


218627 at 


FLJ 11259 


55332 


NM^O 18370.1 


-3,76 


1,07 


201719 s at 


EPB41L2 


2037 


NM 001431.1 


-3,77 


1 07 


213150 at 


HOXA10 


3206 


NM~0 1895 1.1 


-3,77 


1 07 


209374 s at 


1GHM 


3507 


BC001872.I 


-3,89 


1 07 


210365 at 


RUNX1 


861 


D43967.1 


-3,90 


1 07 


214651 s at 


HOXA9 


3205 


U41813.1 


-3,92 


1,07 


218552 at 


FLJ 10948 


55268 


NM 018281.1 


-3,94 


1 07 


212906 at 


na 


283158 


BE044440 


-3,97 


1 07 


213147 at 


HOXA10 


3206 


NM 018951.1 


-3,98 


1 07 


213400 s at 


TBL1X 


6907 


AV753028 


-4,01 


1 07 


200765 x at 


CTNNA1 


1495 


NM 001903.1 


-4,02 


1 07 


20239 l_at 


BASP1 


10409 


NM _ 006317.1 


-4,07 


1 07 


217226 s at 


PMX1 


5396 


M95929.1 


-4,09 


1 07 


217800 s at 


NDFIP1 


80762 


NM 030571.1 


-4,26 


1,07 


201841 s at 


HSPB1 


3315 


NM 001540.2 


-4,34 


1,07 


202236 s at 


SLC16A1 


6566 


NM 003051.1 


-4,34 


1,07 


212314 at 


KIAA0746 


23231 


AB018289.I 


-4,43 


1,07 


215772 x at 


SUCLG2 


8801 


AL050226.1 


-4,44 


1,07 


218847 at 


IMP-2 


10644 


NM 006548.1 


-4,46 


1,07 


212311 at 


KIAA0746 


23231 


AB018289.1 


-4,56 


1,07 


212459 x at 


SUCLG2 


8801 


BF593940 


-4,63 


1,07 


209191 at 


TUBB-5 


84617 


BC002654.1 


-4,63 


1,07 


220974 x at 


BA108L7.2 


81855 


NM 030971.1 


-4,75 


1,07 


217853 at 


TEM6 


64759 


NM 022748.1 


-5,09 


1,07 


218501 at 


ARHGEF3 


50650 


NM 019555.1 


-5,11 


1,07 


40489 at 


DRPLA 


1822 


D3 1 840 


-5,57 


1,07 


221737 at 


GNA12 


2768 


NM 007353.1 


-5,84 


1,07 
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[00207] Table 38: Top40 genes of cluster #16 



rv i c a. 

Probe Set 


Gene 


Locus Link 


Accession 


Score 


q-value SAM 


ID 


symbol 


number 


number 


SAIM 


/A / \ 

(%) 


rv. rx xx rx r» ^ - 

220057_at 


GAGED2 


XX /■ XX ^ 

9503 


\ | | a xx xx tf\ Ait 1 

NM_0204l l.l 


rx /»x a i*\ 

22,48 


rx r*\ ^ 

0,27 


2!9360_s_at 


T*r>i rv a a a 

TRPM4 


54795 


X t A A XX « /^m a* *\ f t 

NM_OI7636.l 


rx 1 rx rx 

21,22 


/x rx 

0,27 


2 1 94 1 4_at 


CLSTN2 


64084 


-v I A A XX /X 4 'X 1 1 

NM_022131.1 


« x** xx 

16,98 


/X rx m 

0,27 


2201 16__at 


KCNN2 


3781 


NM_02 1614.1 


4 x' ^1 

16,31 


xx xx 

0,27 


2 1 63 70_s_at 


TKTL1 


/"x rx ^ ^ 

8277 


f—\v a x\ rx r" i'X 

Z49258 


W t~ X* 

15,76 


/X rx 

0,27 


205550_s_at 


BRE 


9577 


A I A A /X /X A y» XX /X 1 

NM_004899.1 


15,55 


XX XX ^-n 

0,27 


21 1566_x_at 


BRE 


9577 


Iff /"\ 1 "-"l XX i 

U 1 91 78.1 


4 4 A 

15,1 1 


x\ rx 

0,27 


/X \ a t C\ a 

2141 83_s_at 


TKTL1 


XX rx |*~T ^1 

8277 


X X /X l r* 1 1 

X9 181 7.1 


1 A XX 

14,70 


XV XX 

0,27 


rv xx r\ /x *x 1 j 

20903 lat 


IGSF4 


/X '"X; « /X X* 

23705 


"ATA A XX 1 A ^X 'X -*X 1 

NM_0 14333.1 


a ^x X" /X 

13,62 


XX /X 

0,27 


2 1 2645_x_at 


BRE 


9577 


AL566299 


l J,JZ 


xv xx *m 

0,27 


20903 0_s_at 


IGSF4 


rx ^ X\ 

23705 


V I % A /*\ i J r> 'X -X 1 

NM_014333.1 


a <^ <x rx 

13,30 


xx xx 

0,27 


2l379l__at 


rV ¥^"V I 1 7 

PENK 


5179 


'Vim m XX XX X" X^ a 1 « 

NM_0062l l.l 


4 >*X ^X 

13,25 


rx rv 

0,27 


206508_at 


TNFSF7 


XX x\ 

970 


\ n a xx rx i /x y xx « 

NM_00 1252.1 


41 rv A X* 

12,46 


XV XV 

0,27 


✓X 1 ^X g~\ X" A. 

219506_at 


FLJ23221 


XX X* ^X XX 

79630 


Xw V A A XX r^ A XX. « 

NM_024579.1 


4 rx. j'x * 

12,31 


0,27 


21 1421_s_at 


RET 


XX XX 

5979 


M312I3.1 


12,03 


0,27 


20324 lat 


UVRAG 


y-^ J XX X" 

7405 


NM_003369.1 


4) 4 XX XX 

1 1,99 


XX XX\ 

0,27 


/X \ *x xx xx xx 

213908_at 


LOC339005 


339005 


a t iX rx a /x xx 

A1824078 


* « XX A 

1 1,94 


XV XV 

0,27 


XX /v si—m yx « « . 

20791 l_s_at 


TGM5 


XX ^x ^ ^ 
111 » » 

Vjjj 


"V I A A XX XX 4 ^X A r~ * 

NM_004245.I 


1 1,78 


0,27 


rx * a m /x r"\ 

2141 90_x_at 


GGA2 


X* XX X^ XXk 

23062 


A ¥ f '9 XX XX XX XX A 

AI799984 


11,49 


0,27 


XV /-v J r" X" t 

20456 i_x_at 


AP0C2 


-X A J 

344 


X 1 A # XV XX XX A XX r^ 

NM_000483.2 


4 4 ■■'X XX 

1 1,38 


xx rv 

0,27 


/-\ /-v x" x** ^ A 

209663_s_at 


ITGA7 


^ X** x*\ 

3679 


* r*x XX ••"T XX « rx i 

AF072 132.1 


4 -4 rx\ 

1 1,27 


XV ^X m-m 

0,27 


2l4259_s_at 


AKR7A2 


8574 


A « v r XV * XX 4 4 

AW07491 1 


4 41 4 A 

11,14 


XV ^v 

0,27 


rX /X ^ J /"V 

205472_s_at 


DACH 


« X" XX /*X 

1602 


"V 4 m A XX XX 4 XV XX. 4 

NM_004392.1 


4 rv xv a 

10,91 


0,27 


^V 4 X* "V « 

216331_at 


ITGA7 


3679 


A ■ r XX XX\ **Xv A XX « 

AK022548.1 


A XX XX XX 

10,89 


XV s-h — _ 

0,27 


/■fc ,A /-k XX « XX 

220010_at 


KCNE1L 


XX >*X A XX 

23630 


"V IA A XX « Xx XV /*X 4 

NM_0 12282.1 


10,78 


0,27 


/V * ''X A XX A 

213484_at 


na 


151521 


A W ✓X XX i**^ A XX 

AI097640 


10,73 


0,27 


204497_at 


ADCY9 


115 


A WT^. rX 4 4 /X /X /^V 4 

ABO 1 1092.1 


10,48 


0,27 


215771_x_at 


rx g ■ ^ m 

RET 


/—> xX. *^ XX 

5979 


x r « , — * f—^t xx x * 

XI 5786.1 


10,33 


0,27 


209032_s_at 


IGSF4 


23705 


AF13281 1.1 


10,32 


0,27 


21971 4_s_at 


✓"X A 1 A X^ ^ 

CACNA2D3 


r— j" XX XX 

55799 


v f a m XX 4 XX >X XX XX 4 

NM_0 18398.1 


4 rv r% a 

10,21 


0,27 


2 1 9463_at 


C20orfl03 


rx At aw 

24141 


VIA A XX 4 ^X. v*" 4 4 

NM_0 12261.1 


4 XX V 4 

10,21 


XV XV 

0,27 


202139_at 


A W X 1~X A XX 

AKR7A2 


XX ^ J 

8574 


'via a rx rx ^ x" xx xx 4 

NM_003689.1 


XX XX ^"4 

9,87 


XX XV 

0,27 


A i A 1 A a. 

21914j s at 


FLJ20-)74 


549 1 j 


NM 01779j.1 


n x x 

9,66 


0,27 


205996 s at 


AK2 


204 


NM 013411.1 


9,60 


0,27 


219288 at 


HT021 


57415 


NM 020685.1 


9,57 


0,27 


215663 at 


MBNL1 


4154 


BC005296.1 


9,42 


0,27 


213361 at 


PCTAIRE2BP 


23424 


A Wl 29593 


9,23 


0,27 


210658 s at 


GGA2 


23062 


BC000284.I 


8,73 


0,27 


213772 s at 


GGA2 


23062 


BF 196572 


8,59 


0,27 


212174 at 


AK2 


204 


AK023758.1 


8,59 


0,27 
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[00208] Table 39: PAM genes of prognostically important clusters (#13, #12, #9, 
# 1 6, # 1 0, #4, # 1 5, #4 and # 1 5, and FLT3 ITD) 



Probe Set 


Gene 


Locus Link 


Accession 


Abnormality 


ID 


symbol 


number 


number 




205529 s at 


CBFA2T1 (ETO) 


862 


NM 004349.1 


AMLand t(8;21) 


205528 s at 


CBFA2T1 (ETO) 


862 


X79990.1 


AMLand t(8;21) 


213194 at 


ROBOl 


6091 


BF059159 


AMLand t(8;21) 


210997 at 


HGF 


3082 


M77227.1 


AMLand t(15;17) 


210998 s at 


HGF 


3082 


M77227.1 


AMLand t(15;17) 


205110 s at 


FGF13 


2258 


NM 004114.1 


AMLand t(l5;17) 


201497 x at 


MYH11 


4629 


NM 022844.1 


AML and inv(16) 


2141 83_s_at 


TKTLJ 


8277 


X91817.1 


1 lq23 (cluster 16) 


216370 s at 


TKTL1 


8277 


Z49258 


1 lq23 (cluster 16) 


220057 at 


GAGED2 


9503 


NM 020411.1 


1 lq23 (cluster 16) 


209031 at 


IGSF4 


23705 


NM 014333.1 


1 lq23 (cluster 16) 


209030 s at 


IGSF4 


23705 


NM 014333.1 


1 lq23 (cluster 16) 


219360 s at 


TRPM4 


54795 


NM 017636.1 


1 lq23 (cluster 16) 


216331 at 


1TGA7 


3679 


AK022548.1 


1 lq23 (cluster 16) 


206508 at 


TNFSF7 


970 


NM 001252.1 


1 lq23 (cluster 16) 


204561 x at 


APOC2 


344 


NM 000483.2 


1 lq23 (cluster 16) 


200989 at 


HIF1A 


3091 


NM 001530.1 


1 lq23 (cluster 16) 


219506 at 


FLJ2322 I 


79630 


NM 024579.1 


1 lq23 (cluster 16) 

iv ✓ 


213791 at 


PENK 


5179 


NM 006211.1 


1 lq23 (cluster 16) 


205472_s_at 


DACH 


1602 


NM 004392.1 


1 lq23 (cluster. 16) 


209629 s at 


NXT2 


55916 


AF201942.1 


1 lq23 (cluster 16) 


219288 at 


HT021 


57415 


NM 020685.1 


1 lq23 (cluster 16) 


205471 s at 


DACH 


1602 


AW772082 


1 lq23 (cluster 16) 


219463 at 


C20orfl03 


24141 


NM 012261.1 


1 lq23 (cluster 16) 

IV x 


209628 at 


NXT2 


55916 


AK023289.1 


1 lq23 (cluster 16) 


215571 at 


— 





AK021495.1 


1 lq23 (cluster 16) 


209663 s at 


ITGA7 


3679 


AF072132.1 


1 lq23 (cluster 16) 


220010 at 


KCNEIL 


23630 


NM 012282.1 


1 lq23 (cluster 16) 


204885 s at 


MSLN 


10232 


NM 005823.2 


1 lq23 (cluster 16) 


2079 1 1 s at 


TGM5 




NM 004245.1 


1 lq23 (cluster 16) 


209032 s at 


IGSF4 


23705 


AF13281 1.1 


1 lq23 (cluster 16) 


206277 at 


P2RY2 


5029 


NM 002564.1 


1 lq23 (cluster 16) 


211421 s at 


RET 


5979 


M312I3.1 


1 lq23 (cluster 16) 


203241 at 


UVRAG 


7405 


NM 003369.1 


1 lq23 (cluster 16) 


209616 s at 


CES1 


1066 


S73751.1 


1 lq23 (cluster 16) 


219714 s at 


CACNA2D3 


55799 


NM 018398.1 


1 lq23 (cluster 16) 


213908 at 


LOC339005 


339005 


AI824078 


1 lq23 (cluster 16) 


217520 x at 


na 


219392 


BG396614 


1 lq23 (cluster 16) 


202551 s at 


CRIM1 


51232 


BG546884 


EVI (cluster 10) 


213506 at 


F2RL1 


2150 


BE965369 


EV1 (cluster 10) 


206111 at 


RNASE2 


6036 


NM 002934.1 


EVI (cluster 10) 


214575_s_at 


AZU1 


566 


NM 001700.1 


EVI (cluster 10) 


209679 s at 


LOC57228 


57228 


BC003379.1 


EVI (cluster 10) 


41577 at 


PPP1RI6B 


26051 


AB020630 


EVI (cluster 10) 


212750 at 


PPPIRI6B 


26051 


AB020630.1 


EVI (cluster 10) 
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Table 39: (continued) 



Probe Set 

^ m — X^ m^m* ^a* ^» W 


Gene 


Locus Link 


Accession 


Abnormality 


ID 


symbol 

j ill r ^m w x^ m 


number 


number 






204540 at 


EEF1A2 


1917 


NM 001958.1 


EVI (clustei 


- 10) 


205330 at 

■ x^ x' a^ a^ x^r x-'X x> 


MMI 


4330 


NM~002430.1 


EVI (clustei 


- 10) 


20067 l~s_at 


SPTBN1 


671 1 


NM~003 128.1 

* ' a » M x^ a aw V/ a a 


EVI (clustei 


- 10) 


207788 s at 

•mmw x^ r » x^ k_/ X 


SCAM-I 


10174 


NM~005775.1 

a * 1 » 1 V ^»** x^ # f a^r * A 


EVI (clustei 


* 10) 


209576~aT 

X^ a^ 9 X^F Xr*- V 


GNAI1 


2770 


AL049933.1 

* X X * V ■ ^ a^ • • 


EVI (clustei 


■ 10) 


2 1 8086~at 

* xw X^ X*^ Xj^ X- V Xv 


NPDC1 


56654 


NM 015392.1 

a 1 a t a, Xj#f a x>p* _>r mmmt a a 


EVI (clustei 


• 10) 


204484~at 

aa# V * • xw* • V* V 


PIK3C2B 


5287 


NM~002646 1 

1 ~ 1. » a, x^ a^a* x^ 1 a 1 


EVI (clustei 

aj^w * \ ^w^ * x»a X^ X ^mw a 


• 10) 


219145~at 


FLJ1 1939 


79732 


NM024679 1 

1 ~ 1 » M V/ aaar 1 X/ * >^ a 1 


EVI (clustei 


• 10) 


212820~at 

WW * aw/ x_/^ aw* %mm> w 


RC3 


23312 


AB020663 1 


EVI (clustei 


• 10) 


204004~at 






AI336206 

4 IV * »/ X^ aW W XX 


EVI (clustei 

a ^ - a 1 ftw m w* x xr ■ 


• 10) 


209487~at 


RBPMS 


1 1030 


D84109 1 


EVI (clustei 

m i * v M \ ^mr m x»a) a> W a 


• 10) 


209543~s at 


CD34 


947 


M81 104 1 


EVI (clustei 

a m m \. Xj^ a v* x^ X Xjrf a 


' 10) 


205382~s~at 


DF 


1675 


NM 001928 1 


EVI (clustei 


■ 10) 


47560 at" 


FLJ1 1939 


79732 


AI525402 


EVI (clustei 


• 10) 


212827 at 


IGHM 


3507 


X17115.1 

J a. a> # a. M aj^ V a. 


EVI (clustei 


• 10) 


217977 at 


SEPX1 


51734 


NM 016332.1 


EVI (cluster 


■ 10) 


212558 at 


GDAP1LI 


78997 


BF508662 

a i ^ -M. x-^ X^ Xjp* x^ x^ a^rf 


EVI (cluster 


' 10) 


206429 at 


F2RL1 


2150 


NM 005242.2 

* ~ a ^ a x^ x^ W a*af » aw a aw 


EVI (cluster 


• 10) 


220377 at 


C14orfl 10 


29064 


NM~014151.1 

a ~ * * * v m. ■ • a a a 


EVI (cluster 


• 10) 


206851 at 


RNASE3 


6037 


NM~002935.1 

a . a ~ a x^ x^ aw m ^ * *^ a m 


EVI (cluster 


• 10) 


212012 at 


D2S448 


7837 


AF200348.1 

a a> a> w> x^ x^ mm* ■ X— a a 


EVI (cluster 


■ 10) 


210844 x at 

*ai ■ \J xw7 ■ ■ 4 » V 


CTNNA1 


1495 


D 14705.1 

aw' 1 I • V • ' 


cEBPalphai 


Jcluster4) 


200765~x~at 

■ ' x^ * xx x»*^ « x V--*- *- 


CTNMAI 


1495 


NM 001903.1 

k m A ▼ ■ X^ X^ A ^ ■m^' • A 


cEBPalphai 


^cluster4) 


200764~s~at 

aw V V f X^ ■ X.+ X 


CTNNAI 


1495 


A1826881 

a 1 A x»* Aa* V/ V V A 


cEBPalpha i 


^cluster4) 


214551~s~at 

' ' ■ ■ xv' A xV V-* 


CD7 


924 


NM 006137.2 

A " 1 » 1 V» \/ XX J ^/ # a aw 


cEBPalphai 


^cluster4) 


214049~x~at 


CD7 


924 


A1829961 

a ma XP aw ^ *r w a 


cEBPalpha i 

X^ ■ * M^mT A X-X M * ■ X-X- 


cluster4) 


216191 s at 


TRD(3) 

A ■ X^*—*' I VIA 


6964 


X72501 1 

/ A f awJ x^ *wr ■ ■ a 


cEBPalpha { 

v * — a x— x m X-T^ a a v% 


cluster4) 

m x * w_y v Xw' a mm 


2171 43~s~at 


TRD(3) 


6964 


X06557 1 

-* X V# V/ xV mm/ I * A 


cEBPalphai 


'cluster4) 


216286~a7 

i f J W aw V V-' vi L 






AV760769 


cEBPalpha 1 

aj v w T ■ ■ A X aj a A" a a Xja. 


cluster4) 

X^ ■ W» kw* V X* a WW 


206232~s at 


B4GALT6 


9331 


NM 004775 1 

a T t ▼ 1 Wit m*mf a 1 


cEBPalpha! 


^cluster4) 


20224 Tat" 

aw Vr' aw aw I ■ Vk W 


C8FW 


10221 


NM~025195 1 

A 'ATM V aw XV 1 * A ^ •/ • * 


cEBPalpha i 


cluster4) 

^» a x^a x^ V xw* a ■ / 


219383 at 

aw V a«» xw* V 


FLJI4213 


79899 


NM~024841.1 


cEBPalpha < 


^cluster4) 


209191~at 

**W X*' *r A ^ a V-X X 


TUBB-5 


84617 


BC002654.1 

* m* ^mmr X^ X*" aW X^ mm* ■ a ■ 


cEBPalphai 


'cluster4) 


213830~at 


TRD@ 


6964 


AW007751 


cEBPalphai 


^cluster4) 


206676~at 


CEACAM8 


1088 

■ V V Xj^ 


M33326.1 

A » H w> a/ xwT a— V/ • A 


cEBPalphai 


'cluster 1 5 


2 1 0244~at 

aw ■ X-p* WW » V W*> X 


CAMP 


820 


U 19970.1 


cEBPalphai 


cluster 1 5 

^mw ■ x^v a^r X a^ a a mm* 


202018 s at 

war v*» aw* x<* • ^J* «_P W V 


LTF 


4057 


NM 002343.1 

A » I " M X^ \S mmmt mmf 1 ^mf • 1 


cEBPalpha i 


^cluster 1 5 


217853~aT 


TEM6 


64759 


NM~022748.1 


cEBPalphai 


'clusterl 5 


204417 at 


GALC 


2581 


NM 000153.1 

m ^ ■ • x^ x^ x^ a w7 af a • 


cEBPalphai 


'cluster 15 


204039 at 


CEBPA 


1050 


NM~004364.1 


cEBPalpha i 


;dusterl5 


21181 0_s_at 


GALC 


2581 


D25284.1 


cEBPalphai 


^cl uster 15 


2 1 0762_s_at 


DLC1 


10395 


AF026219.1 


cEBPalpha ( 


^clusterl5 


217800 s at 


NDFIP1 


80762 


NM 030571.1 


cEBPalpha i 


;dusterl5 


206726_at 


PGDS 


27306 


NM 014485.1 


cEBPalpha ( 


;dusterl5 


202236 s at 


SLC16A1 


6566 


NM 003051.1 


cEBPalpha ( 


[cluster 15 


202016 at 


MEST 


4232 


NM 002402.1 


cEBPalpha ( 


;dusterl5 


212531 at 


LCN2 


3934 


NM 005564.1 


cEBPalpha ( 


[cluster 15 


218847 at 


IMP-2 


10644 


NM 006548.1 


cEBPalphai 


[cluster 15 
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Table 39: (continued) 



Probe Set 


Gene 


Locus Link 


Accession 


Abnormality 


ID 


symbol 


number 


number 




205692 s at 


CD38 


952 


NM 001775.1 


cEBPalpha (clusterl5) 


212459 x at 


SUCLG2 


8801 


BF593940 


cEBPalpha (clusterl 5) 


201841 s at 


HSPB1 


33 1 5 


NM 001540.2 


cEBPalpha (clusterl 5) 


207329 at 


MMP8 


4317 


NM 002424.1 


cEBPalpha (clusterl 5) 


220974 x at 


BA108L7.2 


81855 


NM 030971.1 


cEBPalpha (clusterl 5) 

i v / 


207384 at 


PGLYRP 


8993 


NM 005091.1 


cEBPalpha (clusterl 5) 


209191 at 


TUBB-5 


84617 


BC002654. 1 


cEBPalpha (clusterl 5) 


202391 at 


BASP1 


10409 


NM 006317.1 


cEBPalpha (clusterl 5) 


215772 x at 


SUCLG2 


8801 


AL050226.I 


cEBPalpha (clusterl 5) 


212314 at 


KIAA0746 


23231 


ABO 18289.1 


cEBPalpha (clusterl 5) 


221737 at 


GNA12 


2768 


NM 007353.1 


cEBPalpha (clusterl 5) 


214651 s at 


HOXA9 


3205 


U41813.1 


cEBPalpha (clusterl 5) 


218501 at 


ARHGEF3 


50650 


NM 019555.1 


cEBPalpha (clusterl 5) 


202747 s at 


ITM2A 


9452 


NM 004867.1 


cEBPalpha (clusterl 5) 


213400 s at 


TBL1X 


6907 


AV753028 


cEBPalpha (clusterl 5) 


214049 x at 


CD7 


924 


A1829961 


cEBPalpha (clusterl 5) 


209374 s at 


IGHM 


3507 


BCOO 1872.1 


cEBPalpha (cluster 1 5) 


212311 at 


K1AA0746 


23231 


AB01 8289.1 


cEBPalpha (clusterl 5) 


40489 at 


DRPLA 


1822 


D3 1 840 


cEBPalpha (clusterl 5) 


205453 at 


HOXB2 


3212 


NM 002145.1 


cEBPalpha (clusterl 5) 


214551. s at 


CD7 


924 


NM 006137.2 


cEBPalpha (clusterl 5) 


206660 at 


IGLLI 


3543 


NM 020070.1 


cEBPalpha (clusterl 5) 


210844 x at 


CTNNA1 


1495 


D 14705.1 


CEBPalpha (cluster4 and 15) 


200765 x at 


CTNNA1 


1495 


NM 001903.1 


CEBPalpha (cluster4 and 1 5) 


200764 s at 


CTNNA1 


1495 


AI826881 


CEBPalpha (cluster4 and 15) 


214551 s at 


CD7 


924 


NM 006137.2 


CEBPalpha (cluster4 and 15) 


214049 x at 


CD7 


924 


AI829961 


CEBPalpha (ciuster4 and 15) 


209191 at 


TUBB-5 


84617 


BC002654.I 


CEBPalpha (cluster4 and 15) 


217800 s at 


NDFIP1 


80762 


NM 030571.1 


CEBPalpha (cluster4 and 15) 


217143 s at 


TRD@ 


6964 


X06557.1 


CEBPalpha (cluster4 and 1 5) 


216191 s at 


TRD@ 


6964 


X7250I.1 


CEBPalpha (cluster4 and 1 5) 


219615 s at 


KCNK5 


8645 


NM 003740.1 


FLT3 ITD 


204341 at 


TRIM 16 


10626 


NM 006470.1 


FLT3 ITD 


201664 at 


SMC4L1 


10051 


ALI36877.1 


FLT3 ITD 


201663 s at 


SMC4L1 


10051 


NM 005496.1 


FLT3 ITD 


213110 s at 


COL4A5 


1287 


AW052I79 


FLT3 ITD 


213844 at 


HOXA5 


3202 


NM 019102.1 


FLT3 ITD 


204082 at 


PBX3 


5090 


NM 006195.1 


FLT3 ITD 


203151 at 


MAPI A 


4130 


AW296788 


FLT3 ITD 


21 1269 s at 


IL2RA 


3559 


K03 122.1 


FLT3 ITD 


203708 at 


PDE4B 


5142 


NM 002600.1 


FLT3 ITD 


210425 x at 


GOLGIN-67 


23015 


AF164622.1 


FLT3 ITD 


2 1 2070_at 


GPR56 


9289 


AL554008 


FLT3 ITD 


205366 s at 


HOXB6 


3216 


NM 018952.1 


FLT3 ITD 


214039 s at 


LAPTM4B 


55353 


T15777 


FLT3 ITD 


203897 at 


v LOC57149 


57149 


BE963444 


FLT3 ITD 


215806 x at 


TRGC2 


6967 


M13231.1 


FLT3 ITD 


209813 x at 






Ml 6768.1 


FLT3 ITD 
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Table 39: (continued) 



Probe Set 


Gene 


Locus Link 


Accession 


Abnormality 


ID 


symbol 


number 


number 






216920 s at 


TRGC2 


6967 


M27331.1 


FLT3 


1TD 


206945 at 


LCT 


3938 


NM 002299.1 


FLT3 


ITD 


208029 s at 


LAPTM4B 


55353 


NM 018407.1 


FLT3 


1TD 


215288 at 


TRPC2 


7221 


A1769824 


FLT3 


ITD 


203373 at 


SOCS2 


8835 


NM 003877.1 


FLT3 


ITD 


209905 at 


HOXA9 


3205 


A 1246769 


FLT3 


ITD 


215623 x at 


SMC4L1 


10051 


AK002200.I 


FLT3 


ITD 


211144 x at 


TRGC2 


6967 


M30894.1 


FLT3 


ITD 


220813 at 


CYSLTR2 


57105 


NM 020377.1 


FLT3 


ITD 


208767 s at 


LAPTM4B 


55353 


AW149681 


FLT3 


ITD 


205227 at 


IL1RAP 


3556 


NM 002182.1 


FLT3 


ITD 


209014 at 


MAG EDI 


9500 


AF2 17963.1 


FLT3 


ITD 


206341 at 


IL2RA 


3559 


NM 000417.1 


FLT3 


ITD 


205453 at 


HOXB2 


3212 


NM 002145.1 


FLT3 


ITD 


209392 at 


ENPP2 


5168 


L35594.1 


FLT3 


ITD 


219304_s_at 


SCDGF-B 


80310 


NM 025208.1 


FLT3 


ITD 


208798 x at 


GOLGIN-67 


23015 


AF204231.1 


FLT3 


ITD 


2 1 1 302_s_at 


PDE4B 


5142 


L20966.I 


FLT3 


ITD 


210839 s at 


ENPP2 


5168 


D4542 1 . 1 


FLT3 


ITD 


205600 x at 


HOXB5 


3215 


A1052747 


FLT3 


ITD 


208414 s at 


HOXB4 


3214 


NM 002146.1 


FLT3 


ITD 


208797 s at 


GOLGIN-67 


23015 


A1829170 


FLT3 


ITD 


210123 s at 


CHRNA7 


1139 


U62436.1 


FLT3 


ITD 


206289 at 


HOXA4 


3201 


NM 002141.1 


FLT3 


ITD 


201069 at 


MMP2 


4313 


NM 004530.1 


FLT3 


ITD 


2l3217_at 


ADCY2 


108 


AU 149572 


FLT3 


ITD 


214651 s at 


HOXA9 


3205 


U4 18 13.1 


FLT3 


ITD 


211402 x at 


NR6A1 


2649 


AF004291.1 


FLT3 


ITD 


204044 at 


QPRT 


23475 


NM 014298.2 


FLT3 


ITD 


20443 8_at 


MRC1 


4360 


NM 002438.1 


FLT3 


ITD 


206042 x at 


SNRPN 


6638 


NM 022804.1 


FLT3 


ITD 


214953 s at 


APP 


351 


X06989.1 


FLT3 


ITD 


201427 s at 


SEPP1 


6414 


NM 005410.1 


FLT3 


ITD 


209193 at 


PIMI 


5292 


M24779.1 


FLT3 


ITD 


219218 at 


FLJ23058 


79749 


NM 024696.1 


FLT3 


ITD 


200923 at 


LGALS3BP 


3959 


NM 005567.2 


FLT3 


ITD 


210424 s at 


GOLGIN-67 


23015 


AF16344I.1 


FLT3 


ITD 


2 1 9602_s_at 


FLJ23403 


63895 


NM 022068.1 


FLT3 


ITD 


201522_x_at 


SNRPN 


6638 


NM 003097.2 


FLT3 


ITD 
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Valk, Petrus J.M. 
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<120> Classification, diagnosis and prognosis of acute myeloid 
leukemia by gene expression profiling 

<130> 3691-062550 

<140> 10590385 
<141> 2008-05-29 

<150> PCT/NL2005/000134 
<151> 2005-02-23 

<150> EP 04075570.4 
<151> 2004-02-23 

<160> 10 

<170> Microsoft Word 2003 



<210> 1 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Primer CBFbeta 
<400> 1 

aagactggat ggtatgggct gt 22 

<210> 2 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> Primer 126REV 



<400> 2 

caggqcccgc ttgga 



172 



15 



<210> 3 



<211> 


24 


<212> 


DNA 



<213> Artificial 
<22Q> 

<223> Probe CBFbeta 6-FAM 
<4Q0> 3 

tggagtttga tgaggagcga gccc 24 



<210> 4 



<211> 


15 


<212> 


DNA 



<213> Artificial 
<220> 

<223> Primer PML3-for 
<400> 4 

ccccaggagc cccgt 15 



<210> 5 



<211> 


20 


<212> 


DNA 



<213> Artificial 
<22Q> 

<223> Primer PML-kbr 
<400> 5 

cctgcaggac ctcagctctt 20 



<210> 6 



<211> 


21 


<212> 


DNA 



<213> Artificial 
<220> 

<223> Primer RARA4-rev 
<40Q> 6 

aaagcaaggc ttgtagatgc g 21 



<210> 7 



<211> 


20 


<212> 


DNA 



173 



<213> Artificial 



<220> 

<223> Probe RARA 6-FAM 
<400> 7 

agtgcccagc cctccctcgc 20 



<210> 8 



<211> 


24 


<212> 


DNA 



<213> Artificial 
<22Q> 

<223> Primer 821 For 
<400> 8 

tcactctgac catcactgtc ttca 2_4 



<210> 9 



<211> 


25 


<212> 


DNA 



<213> Artificial 
<220> 

<223> Primer 821 Rev 
<400> 9 

attgtggagt gcttctcagt acgat 25 



<210> 10 



<211> 


21 


<212> 


DNA 



<213> Artificial 
<22Q> 

<223> Probe ETO 6-FAM 



<400> 10 

acccaccgca agtcgccacc t 



21 



ABSTRACT OF THE DISCLOSURE 
The present invention relates to methods of genetic analysis for the classification, 
diagnosis and prognosis of acute myeloid leukemia (AML). The invention provides a method 
for producing a classification scheme for AML comprising the steps of a) providing a 
plurality of reference samples,-said- the reference samples comprising cell samples from a 
plurality of reference subjects affected by AML; b) providing reference profiles by 
establishing a gene expression profile for each of-said- the reference samples individually; 
c) clustering-said - the individual reference profiles according to similarity; and d) assigning 
an AML class to each cluster. The invention further relates to a method for classifying the 
AML of an AML affected AML-affected subject, to a method for diagnosing AML in a 
subject, and to a method of determining the prognosis for an AML affected AML-affected 
subject. 



175 



